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HELP YOUR 
DEALER 


Follow the Example of Thousands—Join the Radio Association—Learn Radio— 
Take Advantage of its Big-Pay Opportunities 


THE RADIO ASSOCIATION OF 
AMERICA will help you make 
money in Radio, full or part-time. 
It will teach you how to build and 
repair sets; start you in business, 
if you wish. 


Earned $500 in Spare Hours 


Hundreds of members earn $3 an 
hour serving their communities as 
“radio doctors.” Member Lyle 
Follick, Lansing, Mich., has already 


made $500 in his spare time. Member 
Werner Eichler, Rochester, N. Y., is 
earning $50 a week. Member F. J. 
Buckley, Sedalia, Mo., is earning as 
much money in his spare time as he 
receives from his employer. 


The Association will train you to be a 
*‘radio doctor’ and to build sets “‘tail- 
ored” to your neighborhood needs, that 
you can sell for less than the “‘ready- 
made” sets offered by your local deal- 
ers. 


We Will Start You in Business 


If you prefer a business of your own 
to becoming a Radio Engineer, our co- 
operative plan will start you in a busi- 
ness of your own without capital. 


This plan gives the ambitious man his 
opportunity to establish himself in his 
community. 


Many have followed this plan and estab- 
lished radio stores. 


Doubled His Income in Two Months 
Member W. E. Thon, Chicago, was a 


clerk in a hardware store when he 
joined the Association. The training we 
gave him enabled him to secure the 
managership of the Radio Department of 
a large store at a 220% increased 
salary. 

“I attribute my success entirely to the 
Radio Association,” he writes. ‘Your 
method of instruction is wonderful.” 
Membership in the Association has in- 
creased the salaries of innumerable men. 


. Some turned their extra hours into cash 


being “‘radio doctors’’ for their neigh- 
bors; others by accepting employment 
with neighborhood radio dealers. Scores 
of our members are now connected with 
big radio organizations in different ca- 
pacities. Others are proprietors of pros- 
perous stores. 


From Clerk to Owner 


“In 1922 I was a clerk,’’ writes Member 
K. O. Benzing, McGregor, Ia., ‘“‘when I 
enrolled. Since then I have built hun- 
dreds of sets—from |-tube Regenerative 
to Superheterodynes. 

“lam now operating my own store and 
my income is 400% greater than when 
I joined the Association. My entire suc- 
cess is due to the splendid help you have 
given me.” 


Membership Privileges 


If interested in Radio as a profession oF 
a profitable hobby, join the Association. 
You will receive a comprehensive and 
practical training in Radio that will fit 
you for Radio’s big-pay opportunities. 


You will have the benefit of proven busi- 
ness-building plans. Our Employment 
Service will be at your disposal. You 
will have the privilege of buying radio 
parts at wholesale. You will have the 
Association behind you in carrying out 
your ambitions. 


ACT NOW—If You Want the No-Cost 
Membership Plan 


Now is the time for you to join. The 
success of the Association was so tre- 
mendous during 1926 that we are still 
able to offer a limited number of Mem- 
berships that may not—need not—cost 
you a cent. To secure one of them, 
write today without fail. We will send 
you details and also our book, “Your 
Opportunity in the Radio Industry,” 
that will open your eyes to the possi- 
bilities in Radio for you. Let us hear 
from you at once. 


RADIO ASSOCIATION OF AMERICA 
4513 Ravenswood Avenue 
Chicago, Ill. Dept. RN-12 


Gentlemen: 


Please send me by return mail full 
details of your Special Membership 
Plan and also a copy of your book, 
“Your Opportunity in the Radio In- 
dustry.” 


Pea 
va 
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At this price the Crosley Bandbox is Radio’s most astonishing 
success, not because the price is low, but because the set is magic! 


Millions will replace obsolete 
sets with new, up-to-date receiv- 
ers this fall. 


Experienced radio owners will 
look first for 3 fundamental 
points and to every set they con- 
sider will address these ques- 
tions: 

1. Is it selective? 

2. Is it sensitive? 

3. Is it easy to operate? 
Satisfied on these points, they 
will look for: 

1. Single dial control 

2. Illuminated dial 

3. Volume control 

4. Single cable leads 

5. Console installation adapt- 

ability 

6. Reasonable price. 

Millions will look at the Cros- 
ley Bandbox. This amazing lit- 
tle set is now displayed by more 
than 16,000 dealers. 

One dealer, alone, expects to 
sell a million dollars’ worth of 
Bandboxes this season. 


Crosley dealers from Maine 
to California have this wonder- 
ful receiver hooked up for im- 
mediate demonstration and will 
explain its matchless perform- 
ance in a manner somewhat like 
this: 

The Crosley Bandbox is a 6- 
tube receiver. 


The circuit of this set is of 
the excellence you would expect 
from a group of skilled engi- 
neers suddenly given the pick of 
the world’s radio patents to 
work with. 


Crosley has always given the 
radio world its biggest value for 
its dollar. Contemplate the per- 
fection possible when the doors 
of the research and development 
laboratories of The Radio Cor- 
poration of America, The Gen- 
eral Electric Co., The Westing- 
house Co., The American Tele- 
phone & Telegraph Co., and the 
Hazeltine and Latour Corpora- 
tions were thrown open. 

Licensed under their patents! 

The Crosley Bandbox is to- 
tally and completely shielded. 
Every element is absolutely sep- 
arated from every other element 
by solid shielding. Coils are 
covered with copper. This could 
have been done cheaper, but 


GROSEEY 


THE CROSLEY RADIO CORP. 


efficiency would have been sacri- 
ficed. Condensers are housed in 
cadmium-plated steel. All wir- 
ing is separated and shielded 
from all other parts of the re- 
ceiver. Solid, sturdy, substan- 
tial, the entire set is assembled 
on a heavy metal chassis. 

The tuned radio frequency am- 
plification stages 
have been abso- 
lutely balanced 
through use of 
the Neutrodyne 
The set is a genuine 


principle. 
Neutrodyne! 
To the initiated this means 


much. To the layman it mani- 
fests itself only as a radio re- 
ceiver that does not squeal or 
howl when you are trying to get 
a station. 

The shield- 
ing makes 
the Bandbox 
highly selec- 
tive—the cir- 
cuit, acutely 
sensitive and 
the design, 
extremely 
easy to oper- 
ate. 

The Band- 
box is oper- 
ated with a 
single station 
selector (one 
dial). 

In most lo- 
calities and 
in most own- 
ers’ hands 
the single station selector will 
find all the programs anyone 
could possibly wish. But there 
are some owners who demand 
greater ability like the possessors 
of 90 horse power motor cars 
who may never step on it but 
like to be conscious it’s there. 
For such have the Acuminators 
been designed. Far away sta- 
tions of weak power but perhaps 
good music are captured by the 
use of these little auxiliary 
tuners. Their function is best 
likened to a pair of field glasses. 
As the lens bring the distant 
scene to nearby aspect, so do the 
Acuminators bring the remote 
station signals up to room filling 
volume. Ordinary one dial ra- 
dios can never perform like this. 
Hair line tracking of the con- 


| When HISTORY is 
inthe making= 


6 Tube Crosle 
BANDBOX $35. 


ag 


densers together is difficult—but 
the Acuminators, little secondary 
adjustments exclusive to Crosley 
give the Bandbox a substantial 
command of the air and all that 
is in it. 

The dial of the Bandbox is 
illuminated. 

Volume Control is necessary 
on good radio today. Nearby 
and high powered stations send 


terrific impulses into the re- 
ceiver. Detuning has been a 
favorite method of softening 


this loud reception but with sta- 
tions closer and closer together 
on the dial detuning particularly 
in large cities creates an over- 
lapping of programs. The ear 
like the eye is only good for one 
thing at a time. Under the 
towers of the 
heaviest sta- 
tions the vol- 
ume control 
of the Band- 
box cuts the 
loudest blast 
dewn to a 
veritable 
whisper. No 
distortion 
whatsoever ! 


A single cable 
leads all out- 
side and power 
connections 
from the Band- 
box. 

The adapt- 
ability of the 
Bandbox to in- 
stallation in all 
types of cabi- 
— is a fea- 

ure... Tie 

metal case of .the Bandbox lifts off 
the chassis. This leaves the closely 
grouped dial, switch and volume 
control shafts to be stuck through 
holes in the panel of any sort of 
cabinet. The escutcheon is quickly 
screwed over them and the console 
installation is not only complete but 
has no earmarks of a makeshift. 

Much has influenced the $55 price 
of the Bandbox. 

Back before radio became the en- 
tertainment force it is today Powel 
Crosley, Jr., held an ideal that the 
things which give people pleasure 
should be made to sell at low prices 
so that millions may enjoy them. 

When radio was a bundle of hair 
pins turned with the knobs from 
typewriter carriages, he had the idea 
that if he could make radios in 
sufficient quantities, he could supply 


millions with a means of enjoying ° 


this new source of pleasure at 
moderate prices. 

Every radio year has been a year 
of mass production experience to 
Crosley. This year saw an invest- 


Write Dept. 22 for descriptive literature. 


Powel Crosley, Jr., Pres. 
Cincinnati, Ohio 


ment of over half a million dollars 
in equipment that a fine radio might 
be made at such speed and in such 
quantities that a price of nearly half 
a hundred dollars could be main- 
tained. 

Throughout the country millions 
examine the Bandbox today. They 
see in it the achievement of an or- 
ganization who began its develop- 
ment when radio as we know it to- 
day began. Its success has been 
tremendous if clamorous demands 
from dealers are any indication. 

An AC model Bandbox takes its 
power from the electric light. 

Former power supply with its 
constant annoyance and expense is 
entirely eliminated. 

The new R.C.A. 
AC tubes provide 
clear, smooth and 
loud _ reception 
comparable in 
every way to the 
most efficient wet 
storage battery 
power. 

Alternating cur- 
rent ripple is 
smoothed out in 
the compact little power converter 
which is sold with the AC Bandbox. 
This device needs no attention—is 
half the size of an ordinary storage 
“A”? battery and matches the Band- 
box in finish and color. 


The AC Bandbox is $65. 
The Power Converter is $60. 


This gives you a complete, direct 
AC radio adaptable to any type of 
installation you may choose—book- 
case, console, desk, cabinet, arm- 
chair or tuck it away on the corner 
of the table—for $125.00. 


Power ConveERTER 
$60 


7 $85 


$35 


APPROVED CONSOLES 


“I want the public to have as 
great a value in consoles this year 
as I have given them in the Band- 
box,’’ said Powel Crosley, Jr. 

Prominent furniture manufactur- 
ers thru their long experience 
promised beautiful cabinets at 
moderate prices. Designs sub- 
mitted were admired, praised, 
tested, approved! The Musicones 
were built in. Crosley dealers now 
sell them. Purchasers may know 
they are best suited for Crosley 
radio by looking for the ‘‘ap- 
proved label’’ in each one. Crosley 
dealers get these cabinets only from 
The H. T. Roberts Co., located at 
1340 S. Michigan Ave., Chicago, 
Sales representative for The 
Showers Brothers Co., Bloomington, 
Ind., and The Wolf Manufacturing 
Industries, Kokomo, Ind. 


Crosley is licensed only for 
Radio Amateur, Experimental an 
Broadcast Reception 


Montana, Wyoming, Colorado, New Mexico and West prices slightly higher. 
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All Electric Radio 


. ingle Dial7 Tube Se¢+30 Days Free Trial 


Agents! 
Dealers? 
Big Profits! 


Make Big Money taking 
orders for Metrodynes—— 
all or part time. Metro- 
dyne All Electric Radios 
are in a Class by them- 
selves. Unequalled for 
quality, performance an 

price. Demonstrate at 
home and take orders. 


Mail the coupon below for 
complete details. 
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ALL ELECTRIC RADIO 


NOW? A real electric radio set? Costs 
less than most battery sets. No batteries 
—nochargers—no eliminators—no acids 
—no liquids! Shipped direct from our 
factory at rock bottom prices and on 
30 DAYS’ FREE TRIAL. 


At last! The radio you’ve dreamed about! If you 
have electricity in your home you can now really en- 
joy coast to coast radio reception without the care, 
bother and muss of batteries, chargers, eliminators, 
etc. The Metrodyne All Electric is a real, genu- 
ine batteryless radio set. Simply insert the plug in 
the socket, press the switch button and “tune in.” 

‘ You could not possibly buy a better radio set than the 
Metrodyne All Electric, no matter what price you paid. 


GORGEOUS CONSOLE |} 
ELECTRIC RADIO — COSTS LESS THAN MOST 
in thy, Ae gn ong BATTERY SETS 


uine walnut cabinet, in a beauti- 


ful two-tone finish. Has a built- Do not confuse the Metrodyne All Electric radio with ordi- 


in genuine Metro-Cone large size 4 i 
aaa tie eee nary light socket sets, because the Metrodyne is truly an 


great volume, reproducing the en- all electric radio — consumes less than 2c worth of elec- 
ire ran r Ww 2 © e 

highest “notes with “remarkable tricity a day. Comes to you direct from the factory. Its 
clearness and distinction. A j ] j 7 

Sr finishe ‘er: low cost brings it down to the price of an ordinary battery We are one of the pioneers of ra 
gold. Wonderful electric radio, in set. We are so confident that you will be delighted with this gig; The success of, Metrodyne sets i 
a cabinet that will beautify the w nde f ] -to-operate b tt 1 di th t ff offer, which gives you the opportunit 
appearance of any home. ondertul, easy-to-operate batteryless radio that we Oller of trying before buying. Thousands o 
= to ship it to your home for thirty days’ free trial — you  Mettofynes hare been bheneht on our 


BEAUTY — EFFICIENCY eee FREE TRIAL COUPON 

EPENDABILITY @ @ 

The Metrodyne All Electric table model Masi This Coupon = METRO ELECTRIC COMPANY 
& 


Radio is a 7 tube, single dial set. Only 2165 N. California Ave., Dept.605 


the highest quality low loss parts are 
used throughout, Solid walnut cabinee, Learn all about the marvelous Metrodyne All Elec- ee 


beautiful two-tone effect, with handsome tric Radio before buying any radio set. Let us # “ee , 
Send me full particulars about Metrodyne 


ilt tal tri . Si f binet, . 
38 inches long, 13 inches deep, 10 inches Send you the proof of quality. Read the letters ri Al Missile, Media’ oud: your ehiety- deed? 
free trial offer. 


high. Has electrically lighted dial—easy 
to log stations, even in the dark. Only = a 
one dial to tune in all stations. Excellent our rock bottom direct-from-factory prices and # 


tonal qualities — wonderful volume— * ° ° 
very selective, *“~ our liberal thirty days’ free trial offer. Gf Name 


METRO ELECTRIC COMPANY / “::: _ 


I i in AGENT’. - 
2165 N. California Ave. D. 605 0, ie f you are interested in AG 'S prop [] 


osition lace an “X” in the square ww» 
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The Three-Foot Pedestal 


This new art model is beautifully finished 
in polychrome with a heavy metal base, 
making it practically impossible to tip 
Complete Kit, including pedestal. 
A practical, beautiful floor model. 


Model F-175-36 ...... $17.50 
Se eee $22.50 


The Two-Foot Pedestal 


Equally as well made and as beautiful 
as the three-foot model, 
Can be used on top of the set or on any 
other piece of furniture. 
including pedestal. 


Model F-135-24...... $13.50 
PP NS 560005006 $17.50 


The Standard and Wall Models 


Two- or Three-Foot 


The wall model kits are furnished with 
a hard wood wall frame for easy mount- 
Made in two and three foot sizes. 
The standard Kit is used for making 
console models and roll or book type 
speakers as 
book—same as Wall Kit, but without 
You can make your own wall 
frame if desired. 


described in 


Standard Model, 2 or 3 feet 


OE ae $10.00 
Ee See $11.50 
Wall Model, 2 or 3 feet 
MA GOR. ss ence ess $11.00 
Sr es $12.50 


but smaller. 


Complete Kit 
Polychrome finish. 


“THE WORLD'S FINEST LOUD SPEAKER: 


in less than an hour 


at a fraction of the cost! 


HY pay a high price for a manu- 

factured speaker when you can 
buy an “Ensco” Kit and assemble the 
“World’s Finest Loud Speaker” at a 
fraction of the cost. No manufactured 
speaker, regardless of price, will give 
you any better reproduction. 


The Simplest Cone 
to Assemble 


The “Ensco” Single Cone is by far the 
simplest cone to assemble, no mechan- 
ical or radio knowledge is necessary. 
If you can use a pair of scissors, a 
screw driver and a pair of pliers, you 
can build the “Ensco” as perfectly as 
an expert mechanic. Within an hour 
from time you start work, you will be 
enjoying music, the like of which you 
never thought possible. 


Compare— 


Let your Ear 
Be the Judge 


Don’t take our word 
for it. Go to your 
dealer, or any of the 
offices listed below. 


‘ The “Ensco” Unit 


Hear the “Ensco” in 
competition with any 


The bass notes, the foundation of all music 
come booming through in their true relation. 
The higher notes are equally free from 
choking or distortion. The tone is clear as 
a bell, without the slightest trace of 
mechanical noise. 


Absolutely Guaranteed 


The: “Ensco” is backed by a guarantee that 
means something. All ‘“Ensco” units are 
guaranteed to give satisfaction. After pur- 
chasing the “Ensco” Kit, you have ten days’ 
trial in which you may test the speaker 
and return it if not satisfactory. Your 
money will be promptly refunded. 


The Art Models 


The first in the field, the “Ensco” is natu- 
rally the first to bring out Art Models. The 
beautiful pedestals must be seen to be appre- 
ciated, no picture could do justice to the 
handsome polychrome finishes. The “Ensco” 
is now available in two- and_ three-foot 
pedestals, which will make any woman glad 
to have them in her living room. 


Go to Your 
Dealer 


Ask your dealer for a 
demonstration, then let 
your ear decide for 
you. If your dealer 
has not been supplied, 
you can order direct 
from us by using the 
coupon. You are fully 


speaker, no matter 
what the price. Then 
and only then will you 
know the difference 
between ordinary and 
“Ensco” reproduction. 


This is the heart of the ‘‘Ensco”’ 
speaker. It is the only direct-drive 
unit, which satisfactorily operates a 3- 
foot cone. It has no transmission arms 
or levers to reduce the motion of the 
armature. 

The “Ensco” Unit is fully patented. 
Can be used with up to 250 volts with- 
out protection and up to 500 with an 

output system. 


73 Cornhill, Boston 28 E. Jackson Blvd., Chicago 
144 2nd ST., SAN FRANCISCO, CAL. 


protected by our 
guarantee. 


ENGINEERS’ SERVICE COMPANY 


25 Church St., New York 


331 Bay St., Toronto, Ont. 


If your dealer has not been supplied—Send this coupon 


instruction 


(Send to nearest office) ’ 

Send me 
U. S. Prices Canada Prices 

2 foot Standard Kit 10.00 11.50 Check 
3 foot xd sd 10.00 11.50 
2 foot Wall Kit 11.00 12.50 
3 foot * id 11.00 12.50 
2 foot Pedestal Kit 13.50 17.50 
3 foot = Pr 17.50 22.50 
ONES TOE RES a ier oe eee ee ec ae ee ee eee Ts SPER ed ee Ee ee ae eee ee 
RE enor et RAN ee RN es le nt ee ates anne aa in 
cl dn ininiononaeincaboahesltaeiieiait ee 


I am enclosing 


Money Order 

Cash (registered letter) 

Send C. O. D. 

(All shipping charges paid on 
Standard and Wall Kits only) 
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your home on 30 days 
Just the thing you need to 
of both cabinet and bench are neatly turned. Edge of top neatly bevelled. 
Cabinet has lower cross brace to insure rigidity. Top is 33% x 18 inches, 


Only $1.00 with coupon’ 
a below brings this hand- 
Period design conso- 
: lette radio cabinet, 
with bench to match, to 
< & give your radio the appear- 
@ ance of a costly set and to 
beautify the room with a 
touch of elegance. Ample space inside of cabinet for all batteries, chargers 
iece of furniture. ade of well seasoned, selected hardwood in Handsome 
alnut Finish. Two large, French style swinging doors at front with orna- 
mental brass knobs. Front panels of doors in carved panel effects and legs 
height inside 11% inches. Full height 33 inches. Bench is 18 inches high. 
$50 tal at not 
rial if no 
15° a Month 22:2: Send 
Cabinet and C oup on 
all transportation charges you paid. Or keep them and pay 
only $1.50 a month till you’ve paid our smashed cut price for NOW y 
this sale—only $14.95. Our credit price beats cash prices e 
anywhere. Order by No. B182A. Shpg. wet. about 70 Ibs. 


some, massive, pure 
and eliminators. Keep all unsightly accessories out of sight in this splendid 
bench back at our expense and we'll refund your $1.00 plus 
Straus & Schram," Chicago 
3579 


B ddale 44: 


nishings sent “ 
with or with- 

out order. * 
See coupon. 


* Straus & Schram, Dept. R3579 Chicago 


ay ; will pay you $1.50 monthly. If not satisfied, I am to return 


State 


Post Office 


Married or Single......------ Nationality or Color .............. 
If you want only our freecatalog of home furnishings, mark X here 1) 
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Broadcasting and commercial Radio land 

station work appeal to a lot of men—it’s 

a big, growing field and fascinating work. 

My eourse“prepares you thoroughly to get 
into this field and make good. 
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Be a Trained Radio Expert 


If you’re earning a penny less than $50 a week, get my free book of information 
about the Radio business. Trained Radio Experts are needed in more than 
20 different lines of this new and growing profession (300,000 new openings 
created by the swift growth of Radio in past few years). Why go along at 
$25 or $35 or $45 a week all your life? Study Radio and after only a short 
time land yourself a REAL job with a REAL future! Be a man who has 
money in his pocket and in the bank—don’t scrimp and scrape for the rest of 
your days. 


Salaries of $50 Up to $250 a Week 


Not Unusual in Radio 


The good positions in Radio pay all the way from $50 on up to $150, $200, 

and even $250 a week. Suppose you don’t climb to the very top, but that you 

do advance to a position that pays you $125 a week, year in and year out. 

Any chance to make that much where you are now? Then send for my free 

book, and learn about a field where there’s some real opportunity. Where 

ame good men, if they have the right training, can work their way into really big 
salaried jobs! 


Money Back If You Aren’t Fully Satisfied 


I’ll give you all the training you need to get into any line of 
the Radio business. And I back up this training by a signed 
agreement to refund every penny you pay me GET BOOK! 
if I don’t give you exactly the training you need. . 
After you finish my training, you'll be the judge. If Find out for yourself 
you think I’ve earned my tuition fee, I keep it. If about bigger pay waiting 


. ’ ck: as k. for you in Radio! From 
not, ask for it and you'll get it right bac $2,000,000 in 1920 to 


Six Big Practical Outfits as i Geek ae os 
Radio Industry. Plenty of 


Given You to Help You Learn J bir Radio 38 are wating 


x for the man who KNOWS! 
I teach you both the “why” and the “how” of Radio. You learn | John Fetzer sent for my 


to DO a thing, and you learn WHY it’s done. I send you, WITH- eed magpie cs : Chief 


OUT EXTRA COST with your course, six big practical outfits [| designs and builds broad- 
-—-of~material to experiment and work with. These outfits are the cast stations. T. M. Wil- 


. real -thigg—not toys. The parts they contain will build approximately 100 cox sent for the book— 
different’ Radio circuits. With all this material you do practical work from now he’s in his own Radio 
start to finish of your training. You get your hand in, and you get confi- business and reports prof- 
dence in, yourself. Then when you run into a Radio problem later on, on its as high as $70 in one 


the job, you KNOW you can do it because you’ve already done it, with. these day! All 
six outfits of practical material. With me you-don’t learn to be a “paper be sent to 
Radio Expert”—you learn to be the kind of expert that shows his worth ; 
on the payroll. Full details in my big book—sent free. , 


Send for Free Book of Information. 


Radio manufacturing has grown faster in 

the last 6 years than any other big busi- 

ness ever did. It’s 250 times as big as 

it was. That means lots of good chances 
for the trained Radio Expert. 


Six million Radio receiving sets in u ae 
in the United States means millions of 3 


ort 


dollars are going to Radio Servic: z" 
Repair men*everywhere, For this. Rane v o 
you must be trained, a j 
* 
an : 
a4s1 na TT 
+ ey, ed me ail 
a3) 
Nira 4 vs oe 
S aon Fes 
wei g tana 


Radio operators on board ship go every- 
where—see everything. You sail the 
world over, all your expenses paid, and 
draw a good salary besides. It’s the 

life of Reilly. 
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LEARN QUICKLY, EASILY 


Train at Home in Spare Minutes 


Stay home! Hold your job! I'll bring your Radio 
training to you, and you can learn in your spare 
time after work. No need to go to a strange city 
and live for months on expense when you learn 


my way. You study in the quiet of your own home. 
As for this training—it’s written just as I would talk—in 
straightforward, everyday, understandable language. You'll get 
it, and you'll get it quickly—in a few months’ spare time—he- 
cause I’ve made it so clear and interesting! No particular educa- 
tion needed—lots of my successful students didn’t finish the 


grades. 
Earn $15, $20, $30 Weekly 
Right Away ‘On the Side”’ 


Deloss Brown, South St., Foxboro, Mass., made $1,000 from spare-time 
Radio johs before he even finished my course. H. W. Colbentz, Wash- 
ington, averaged $45 a week; Leo Auchampaugh, 6432 Lakewood Ave., 
Chicago, made $500 before graduation; Frank Toomey, Jr., Piermont, 
N. Y., made $833 while taking the course. All this done IN SPARE 
TIME away from the regular job, while these fellows were still study- 
ing the course—and they’re only a few of hundreds. As soon as you 
start this training I begin teaching you practical Radio work. Then a 
few weeks later, I show you how to make use of it in spare time, so you 
can be making $15, $20, $30 a week “on the side,” all the while you’re 
learning. 


64-Page Book Sent Free for the Asking 


My big book of Radio information won’t cost you a penny, and you won’t 
be under any obligation by asking for it. It’s put hundreds of fellows on the way 
to big pay and brighter futures. Sending for it has been the turning-point where 
many a man has made his start toward real Success. Get it. See what it’s going 
to mean to you. Send coupon TODAY! 


Address: J. E. SMITH, President, 


National Radio Institute, 
Dept. PB-9, Washington, D. C. 


J. E. SMITH, President, 
National Radio Institute, 
Dept. PB-9, Washington, D. C. 


“Rich Rewards in Radio,” 


you will train me to take advantage of them. 


salesmen will call on me. 


Dear Mr. Smith: Kindly send me your big free book 
” giving all information 
about the big-money opportunities in Radio and how 
I under- 
stand this places me under no obligation, and that no 


DNGERIE: x5 occ Ri lade cians. 9 Wa Swine eens I a re 
PRMEURUER. xo s cco weis oe alcceinea sie wale Sade emetimmaoemeees 


Town aiciarsieialewis eialeieislaveieowiewiesiemtaee eeoeccesceseces 


JOBS WAITING! 


In 7 short years—300,000 new jobs in Radio! 
Lots of jobs open right now, for those who have 
the training. The Radio industry has grown 
by leaps and bounds—so fast it has had to. take 
whatever sort of men it could get. Such men, if they 
haven’t trained themselves in the meantime, are losing 
out and will keep on losing out. They’ll be replaced by 
men with the KNOW-HOW. But it’s trained men 
ONLY that are needed. 


Over 1,000 Openings for 
Trained Men NOW! 


One great Radio manufacturing concern alone 
has over 1,000 openings to give my graduates 
this year. These men will be needed all over 
the United States. Any graduate of mine who 
stands well in his home town is eligible for this 
work. The head of the above mentioned con- 
cern—one of the biggest Radio organizations in 
the country—is a graduate of mine. He knows 
what my training did for him. When he wants 
new men for his organization he wants men with 
the same training. 

I can’t possibly graduate enough men this year to fill 
these openings. So there will be more openings with this 
one concern than there will be graduates to accept them. 

But there are other openings to choose from, too. My 
school has trained more Radio Experts than any other 


585 


school in the world. It’s the oldest and largest Radio= ; 


home-study school in the world. There are N. R. I 
trained men in almost every Radio concern of any 
importance in this country. Many Radio employers 
are themselves my graduates. 

That’s where you get your “stand-in” as an N. 
R. I. graduate yourself. Every graduate of my 
course is entitled to Life-Time Employment Serv- 
ice, without a penny’s charge, from my helpful 
Employment Department. 


Full Information Sent with Free Book 


My Free Book contains full information about 
the Radio employment situation, and the advan- 
tages I’m in a position to give you. Also about 
my Life-Time Employment Service, and Life- 
Time Consultation Service, too. 


Mail Coupon Today! 


§ This big 64-page book, printed in two colors, 
crammed with interesting facts and photos about 
; money-making opportunities in Radio, sent free 
{ to everyone who clips the coupon. No obligation 
by sending for the book—it’s absolutely free. 
: One.of the most valuable books about Radio ever 
2 written. 
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New Muter Clarifie 


{Output Transformer} Se 


When reception sounds as though all the beasts of the jungle were loosed, don’t 
blame your Speaker. It’s not the poor thing’s fault. High B Voltage is paralyz- 
ing the Unit. But while there's life there’s hope—if you install a Muter Clarifier, 
which traps the beast before it can get to your Speaker, Full tone, clarity*and 
volume result. 


Easily attached in a few moments without disturbing your set. Try it out to 
your own keen enjoyment on our liberal guarantee. Truly as Mr. Casagrande 
informs you in the letter reproduced above—you won't recognize your set. 


See Your Dealer—or Send Coupon 


Leading dealers stock the complete Muter Line; and any dealer can quickly 
secure Muter Products for you. However should you have any difficulty ob- 
taining them, mail coupon direct to us. The clarifier, complete with phone cords 
attached, will be sent promptly upon receipt of price, $5.00, or C.O.D. if you 
wish. Let your speaker show you what real reception means—MAIL COUPON 
NOW! 


Dependable Products 
CMUTER) Complete Quality Popular Priced Line 


Send Coupon for Comprehensive Catalog 


LESLIE F. MUTER CO., 
76th & Greenwood Ave., 
Dept. 827-T Chicago, Ill. 


CT] Send Muter Clarifier at once postage prepaid. 
$5.00 is enclosed. 


[_] Send C. O. D. 
Cc] Send Complete Muter Catalog. 


i ee a 


LESLIE F. MUTER COMPANY Name 
76th & Greenwood Ave. Dept.s27-T Chicago, Ill. NN hasnt issistericctetpcs 
Sor == [01 ___Mneecemnaenn ange Ace 
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Those who have seen it, heard it and operated it 
have named this model Bosch Radio the “Little 
Wonder Six.” They have been amazed that a six- 
tube, single-dial radio receiver with such tonal quality 
and perfect performance could be purchased for so 
little as $68.50. Consider the features which make 
the Bosch Little Six an outstanding radio investment 
at its low price of $68.50. It is space-saving—but six- 
teen inches long. It has a Single Station Selector, 
electrically lighted; six tubes, vibration proof 
mounted; aluminum chassis, light and strong; the 


Bosch Clarifier, the Bosch Volume Control and, best 
of all, the famous Bosch tonal accuracy. The cabinet 
is walnut finished and its colonial simplicity of de- 
sign adds to its richness of appearance. Bosch pre- 
cision workmanship and Bosch radio engineering 
are so blended in the Little Six it is a revelation in 
performance in its class. The Bosch Little Six will 
appeal instantly to those who have waited for a 
space-saving, six-tube receiver with power and Bosch 
tonal quality at a low price. A full description 
of the Bosch Little Six will be mailed on request. 


AMERICAN -BOSCH MAGNETO CORPORATION, SPRINGFIELD, MASS. 
BRANCHES: New York Chicago Detroit San Francisco 


Bosch Radio Receivers are licensed only for Radio Amateur, Experimental and Broadcast 
Reception. They are manufactured under patent applications of American Bosch Magneto 
Corp. and are licensed under patent applications and patents of Radio Corp. of America 
and under application of Radio Frequency Laboratories, Inc. 


All Prices Slightly Higher in Canada 


Model 87——7 tube, single station 


Model 66—6 tube, table type 
selector loop operated $195 


single station selector $99.50 


Model 78—6 tube with built-in 


These models wired for battery or socket power. Bosch 
speaker $195. Without $175 


Model 57—7 tube, single station 
Wobattery ‘‘A’’—Nobattery ‘‘B’’—both totaling $100 


selector, concealed loop $340 


Tubes-Single Control 


UST plug this Randolph Radio into the electric light socket— 


andtunein. A powerful, selective radio that gives dependable 

coast to coast reception. No batteries, chargers, eliminators, acids or 

Ziquids. Here is complete radio satisfaction whenever you want it. The easy tuning 

with one control brings on all stations. Illuminated drum allows you to operate the 

radio in the dark and has space for logging stations. Every detail of the Randolph is 

modern and perfected—it is the utmost in radio—unsurpassed regardless of price. It is 

this wonderful radio that you test and try for 30 days FREE before you buy. Listen to 

it in your own home. When it convinces you by actual performance it is the ideal radio— 

the one you have always hoped for—you can buy it direct at factory prices. Be sure 
you write for free descriptive literature today. eins titten eben 


Beautiful A rr honi Co: The finest of heavy, genuine, solid bur} 
plip ¢ nsole — i gree t is used : the —— of = 

* ndolph cabinets. No picture can do 

seg sane he whe them justice. You must see them to 


Seven Console Models— ®PPreciate them. 

pa =» made of the finest care- 6-Tube Radio 
- fully selected heavy solid Wew, modern, single-control, six-tube 
walnut, — 7 en a radio. Do not compare this set with old- 
with burlfinish. Has styje, 2-dial,6-tube sets selling for about 
built-in genuinelarge thesameprice. The —_ 1928 Senior 
cone speaker that com- Six has also been tested and approved by 
pares with any on the the leading radio engineers. Comes in 
market. Assures unlimi- peautiful solid walnut cabinet of hand- 
ted a tion of high rubbed finish. Single control. Illum- 
notes and low notes — inated drum with space for logging. Ab- 
as a bell. Completely solutely dependable and very selective, 
electric_uses no bat- Send for 30 days free ow 
sure you send for fully test it before you buy. 
5 agen full — 
folder giving comple 
details. 


Name 


Randolph Radio Corporation 
711 West Lake Street, Dept, 318 
Chicago, Illinois 


Send me full 


articulars about the RANDOLPH Six and 
Seven -Tube Sets 


, 1 lectric and Battery Table and Console 
with details of your 30 Day FREE Trial Offer. 
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“Randolph @ yy AYS 


Address 


State 


RANDOLPH RADIO CORPORATION ! “ 
711 West Lake Street Dept.3!3 Chicago, Ill. 


Mark here (C if interested in Agent’s proposition. 
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Acme E4-B Supply, $35 


Acme B Power Supply units were 
the first on the market to use a 
Raytheon tube as rectifier. The 
E-4, above, is the latest B Power 
Supply achievement of the Acme 
engineers. Price includes 
Raytheon BH Tube. 


This Years Programs 
Deserve Such a Speaker/ 


ROGRAMS now available to you have And ... what an addition, this Acme K-1A, to 
become so great that they deserve home furnishings! Its graceful design blends 


- . ith furniture background as no other can. 
fin ker radio science has been a 
the finest speake radio sc 7 For resonant volume _ beyond belief... have 


able to construct after years of experi- your dealer show you the Acme PAal Power 
ence—the Acme K-1A ($25). Amplifier ($12.50). It uses socket power 
whether your set is electrified or not. 
Makes a power speaker of your present 
speaker without additional drain on stor- 
age batteries. 

Acme’s two booklets tell (1) how to im- 
prove any radio set; (2) the story of lamp 
socket operation. Fill in the coupon below 


With cones on both sides, each 
13 inches in diameter, and with two 
motors instead of one to “feed” 
sound to these cones—you enjoy the 
advantage of two perfect speakers 


° Look for 
working as one. This Symbol for the one you want. 


- 
( ACME APPARATUS CORP. 

Dept. R.N.-3 Cambridge, Mass. 1 : 
{ Gentlemen: Please send me a copy of the booklet J 
{ checked below. I enclose 10 cents for each copy. | 
{ Amplification without Distortion 0] ‘ _ 
{ Power Supply for Radio Sets Oo ] 


MIAN Foto tt Metts LID Ee Ae GRA pe NE re ee j 
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Want 


trickle charging? 


Want 


full sate charging too? 
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then you want Rectigon! 
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Westinghouse Re ctigon 


OU need only one charger— | 3 Ampere Recti gon charges yourautomobile battery. 


the Westinghouse Rectigon. § 1 Westinghouse mntkes Recti- 


Rectigon gives you two charging gon—and Westinghouse knows 
rates—a “trickle” and a “high”. now radio. You remember when the 
With it you can get everything $14 00 first program came from KDKA 
that you want from a trickle —perhaps you’re listening to 
charger. But, when your set 5Ampere Rectigon Westinghouse radio every night 
has been in almost continuous $2 now. Rectigon is simple and 
operation for a number of hours safe. It uses no acids or chem- 
and a trickle charger can’t bring icals—has no moving parts to 
the battery back —then’s when $94.00 break or wear out. No harm 


you'll need Rectigon most. done if you tune in while charg- 


For Rectigon’s high charging rate will give ing—none if the power goes off while Rec- 

the battery its full strength quickly and tigon is in the circuit. For the cost of 
surely. Another change of the Rectigon a few outside chargings, you can put 
leads and you recharge your wet “B”— Rectigon in your cabinet and forget the foul 
all with one charger, the Rectigon. Also annoyance of weak or run-down batteries. 4, 7 


“ny 
unit, 


Battery Charger 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY, EAST PITTSBURGH, PA. 
Offices in AW Principal Cuties 7% Representatives Everywhere 
Tune in with KDKA—KYW—WBZ—WBZA 


Besides Rectigon and Rectox for 
better battery charging, West- 
inghouse also makes Micarta 
panels and tubing for better 
insulation, and radio testing ine 
struments for better reception. 


Rectox—for trickle charging only — 
will transform your wet “A” battery 
into a light-socket power unit. Replace 
your power every time you turn off the 
set. Rectox is trouble free—uses no 
acids or chemicals, has. no moving 
parts. Adjustable to 4% or 34-ampere 
charging rates. 
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Bremer-Tully Discard Old Standards of Comparison 


avo 


TRay sy Oo 
arg PER 


B-T “A” Transformer Makes a 
Power-Six ‘‘Electric” 


Here’s a real answer to Distor- 
tion,—the B-T Audio Coupler. 


7 Six Years’ Success 
2 Back These New Products 


ite. 


Bremer-Tully have released a new product The POWER-SIX ‘“Electric’’ 


which should create world-wide discussion. 


The old idea of “Amplification Curves” as a Everyone knows the record of the B-T 


basis for comparing audio transformers has been Power Six. 
discarded. Jt never was anything more than a You can now run yours from the light-socket, 
very secondary matter. without batteries. 

B-T have always maintained that the real Use the new B-T “A” Transformer, instead of 
problem was “Harmonic Distortion,’—and— storage battery and charger. Price $7.50. 


Now they have proved it in the new B-T Complete Diagrams and Instructions for mak- 
AUDIO COUPLER. ing the change or building a new electric set, $1.00. 


‘ remer tg a 

It is more than a transformer,—and_ better,— Ry er This is what you’ve been waiting for. 
although no one ever produced a better trans- “a BR: ro 

former than BREMER-TULLY. 


A constant Impedance Core,—an air-gap,— 


The Speaker Coupler 


Tertiary Loading Coil,—and finest laminations, Put a B-T Speaker Coupler between your power 

combine to produe QUALITY UN- tube and speaker and improve reception wonder- 

EQUALLED anywhere, regardless of size or fully. The difference is amazing. 

price. . You will get Better Tone, and particularly with 
“Harmonic Distortion” has had practically no air column speakers or horns, much Greater 

attention.—the attempts being to improve trans- Volume. 

formers by increased size,—cast cores, etc. You You will protect your speaker from heavy 

can readily appreciate that BREMER-TULLY current flow and prolong its life. 

could not release this product if it was not 

superior. You can match your speaker and power tube 


through various combinations, as shown, without 


Type 3-31 is for First Stage; Type 2-22 for the use of tools. Simply insert cord tips. 


second stage or for all stages where three stages x 
are used,—as in replacing Resistance Coupling. Speaker Coupler, suitable for table use, or may 
Bring your set up to date with a set. Price each, be mounted inside cabinet. Price $7.50. 


Read more in BETTER TUNING—See 
Coupon. 


BETTER TUNING is a booklet of 80 
pages answering the latest questions in radio. 
Thousands praise it, and profit by it. 


SEND THE COUPON. 
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—Learn in 90 Days 


Don’t spend your life waiting for $5 raises in a dull, hopeless job. 
Now ... and forever... say good-bye to 25 and 35 dollars a week. 
Let me show you how to qualify for jobs leading to salaries of $50, 
$60 and up, a week, in Electricity—NOT by correspondence, but by 
an amazing way to teach, that makes you a practical expert in 90 days! 
Getting into Electricity is far easier than you imagine! Act now, today! 


NEW — Quick Amazingly Easy Method! 


Lack of experience—age or advanced education bars no 
one. I don’t care if you are 16 years old or 48. It makes 
no difference. Don’t let lack of money stop you. Most 
men at Coyne have no more money than you have. 


Earn While Learning 


If you should need part time work, I'll assist you in get- 
ting it. Then, in 12 brief weeks in the great a 
shops of Coyne, I’ll train you as you never dream 
you could be trained. 


No Books — No Printed Lessons 


You work on real live electrical machinery, building 
real batteries, winding real armatures, operating real 
motors, dynamos and generators, wiring real houses, 
etc., etc.—here in this world famous parent school, with 
its hundreds of thousands of dollars worth of new up- 


_— 


to-date electrical equipment. : 
Prepare For Jobs 
Send for Free Book! — 
Here are a few of hundreds 
~ Or on of positions open to Coyne- 
gar. 2. C. Le P + eran _ ~e free pa 
7 - Lew res. Elo copes. qigteel fe 
COYNE ELECTRICAL SCHOOL, Dept. ¢7697 Eisetime’ employment aed 
500 So. Paulina Street, Chicago, Ill. Armature Expert 
Dear Mr. Lewis:—Without obligation send me your big free catalog _ __ $90 a Week and up 
and all details of Free Employment Service, Radio and Automotive Substation Operator, $65aWeek 
Courses, and how I can ‘‘earn while learning.’’ J understand I will Auto Electrician 
not be bothered by any salesman. 360 a Week and up 
Inventor - - Unlimited 
Name Maintenance Engineer 
a Week and ap 
Service Station Owner 
Address $60 a Week and up 
Radio Expert, $60aWeek and up 
City State 
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WITHOUT BOOKS 
OR LESSONS — 


MS re 


Jobs — Pay — Future 


Don’t worry about a job. Coyne training settles the 
job question for life. Clyde F. Hart got a position as 
electrician with the the Great Western Railroad at over 
$100.00a week. That’s not unusual. We can point to 
Coyne men making up to $600.00 a month. Easy to get 
jobs leading to $50 a week and up, while starting your 
own electrical business puts you in a position to be- 
come independent. 


Get the Facts 


Send now for my big 56-page book containing 150 photo- 
graphs, telling the whole Coyne story. It tells you how 
many earn expenses while training and all about our 
lifetime employment service. We are now in our new 
$2,000,000 school—the finest school in the world devoted 
to the exclusive training in Electricity. 


Coyne is your one great chance to get into electricity. 

Every obstacle is removed. This school is 28 years old— 

Coyne training is tested—proven beyond all doubt— 

endorsed by many large electrical concerns. You can 

find out everything absolutely free. Simply mail the 

coupon and let me send you the big, free Coyne book. 
My Course In- 


cine tuining in ACFoplane Electricity 


Not a Correspondence School 


COYN Electrical 


SCHOOL 


H. C. LEWIS, Pres., Dept.97-77— Established 1898 


500 So. Paulina Street, Chicago 


HUGO GERNSBACK, 
Editor and Publisher 
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NEEDS OF THE RADIO INDUSTRY 


By HUGO GERNSBACK 


T is sad but true, that of late the radio industry as a whole has 
exhibited little originality. There is entirely too much of 
imitation in practically all lines of the ‘industry; and this state 
of affairs, as a rule, leads to stagnation. 

Only the very large radio concerns maintain research laboratories 
in which any really original work is done; smaller concerns as a 
rule concentrate their engineering talent on the solution of their 
manufacturing problems. If a new invention does make its appear- 
ance, in a majority of cases it does not originate in the big research 
laboratories, but rather comes from independent outsiders. The 
Armstrong regenerative circuit, for instance, was invented in a 
college laboratory. One of the most.important inventions of recent 
years, the television system of Baird, the Scotchman, was evolved in 
an attic; although in America, the American Telegraph & Telephone 
Company contributed its share to the American side of television 
progress. Jenkins, one of the pioneers in television experiments in 
America, is not connected with any commercial organization. It 
will be noted, that in a number of these cases, the radio industry, 
as a whole, had nothing to do with the inventions. The list might 
be extended indefinitely with many examples, tending to show that 
the radio industry does little, if anything, to- 


If the imitators would only appreciate the lesson that there has 
been more grief, more failures and more money lost in these 
“Chinese” copies than for any other reasons, they would not be so 
free in imitating a new and successful product. Outside of that, 
even if they are sometimes fairly successful in their imitations, they 
probably will sooner or later be enmeshed in patent suits. Witness 
the recent scramble for protection by the many manufacturers of 
tuned-radio-frequency receivers. A little reflection will show that, 
if they had maintained capable research laboratories, the chances 
are that they would have evolved circuits and designs that did not 
infringe upon existing patents. For the amount of money that these 
same manufacturers have paid and will pay in royalties, they could 
have hired some of the best radio engineering talent in the world. 

And let me say here that it is possible to have circuits just as 
good, if not better, than existing ones, but which do not infringe 
upon existing patents. But it seems that it is not the radio industry 
which fosters research work along original lines, but rather out- 
siders. For instance, a new circuit which not only approaches but 
exceeds in effectiveness the tuned-radio-frequency system is de- 
scribed in the present issue of Rapio News. 
A young Southern radio engineer set himself 


ward its own advancement. As in everything 
else, there are exceptions, but they are not 
numerous, 

It is certain that, if this trend continues in- 
definitely, the lead that America still maintains 
in radio will sooner or later be wrested from 


Take, for instance, the case of the double- 
grid tube. For two vears I have emphasized, 
editorially and otherwise, the importance of pac dpe 
radio work, and went to great pains to point 
out that in Europe it was well established and 


- . . In which the Editor comments un- 
favorably upon the fact that imitation, 
rather than invention, is the fashion 
among too many radio manufacturers in 
America—and that they t 
us gress abroad, and then fall over each 

’ other to be in line when a foreign de- 
velopment has been imported—what a 
really-ingenious -outsider can do in the 
: f bringing out something —_ 
- : ° ° ° and what an opportunity awaits the tm 
this tube. I explained its high efficiency for dustry if it will spend @ little to bring 
television to the public... 


to develop a circuit that did not infringe on 
any existing patents, and he was successful 
in so doing. Incidentally, he will be paid over 
$200,000 for his invention, and it will be cheap 
for the buyer. 

Right now, the radio industry has its great 
chance. I refer to television. Inside of the 
next two years, broadcast stations will be 
sending out television impulses, and a number 
of radio manufacturers will literally coin 
money by supplying television attachments to 
be attached to existing radio sets. What has 


first ignore pro- 


had even been incorporated in manufactured 
radio sets. I entered into correspondence with 
a number of American tube manufacturers, urging them to manu- 
facture such a tube. Very little response, if any, was obtained. 

Yet, witness the sad spectacle that arose immediately after our 
largest radio corporation announced a new double-grid tube. Over 
night it became important and created a sensation in the radio trade. 
During ‘the Chicago Radio Show, held in the middle of October, 
crazed manufacturers were actually bidding $1,000 apiece for 
samples of this tube, which will soon sell in the open market for 
only a few dollars. Every first- and second- and third-rate inde- 
pendent tube manufacturer simply went insane, trying to get one of 
the new tubes in order to imitate it quickly. This in itself is a huge 
joke; for practically the same tubes have been manufactured and 
sold in England and Holland for over two years and can be freely 
obtained there. The chances are that the European tubes are every 
bit as good as the new American one. 

Of course, this state of affairs is nothing new. The radio industry 
is in the habit of doing just this sort of thing. Bring out a new 
socket that is a meritorious one and the whole industry will soon be 
making one exactly like it. Bring out a condenser, of some new 
straight-line variety, and immediately we have imitations regardless 
of the merits of the first condenser. Someone markets a five-tube 
radio-frequency receiver, and 99 per cent. of the sets manufactured 
within six months will be patterned after the first one, simply be- 
cause the first one was commercially successful. If someone brings 
out a power tube, immediately every tube manufacturer will have one 
exactly like it. 

These imitators have not as yet learned the lesson that the radio 
manufacturer who pioneers and brings out something new on his 
own account is always the one who is most likely to benefit; whereas 
the imitators are usually too late anyhow, because, by the time they 
get into production, the chances are, that the original manufacturer 
already has something better. 


meveres ere 


the radio industry done toward developing this 
tremendous potential demand? Nothing. Yet 
the field is wide open and, even today a workable television appara- 
tus without wheels and moving parts can be constructed from com- 
ponents that can be secured on the open market. 

When I say television apparatus without wheels and moving parts, 
I refer, of course, to the receiving instruments. At the sending or 
transmitting end, it will probably be necessary to use moving parts, 
which may be of the present movable-disc type. At the receiving 
end, this should not be necessary in the final apparatus. 

It may be said that the final television receiver must be as simple 
to operate as the present day radio receiver. As a matter of fact, 
it must be even simpler. It may even be unnecessary to have a dial 
on the television receiver; for the simple reason that the dial on the 
radio receiver is all the tuning control necessary. It is most probable 
that the television impulses will be broadcast on the same wavelength 
that a broadcast station uses, the television impulses being of a fre- 
quency above audibility. By a step-down arrangement, the television 
apparatus will make it possible to translate the received radio television 
impulses back into the light rays, which will finally become visible 
on a small screen built into the television attachment. I, personally, 
foresee the final television receiver, which will have incorporated 
into it some sort of a vacuum tube, such as the Braun. The Braun 
tube, instead of using discs, or wheels, employs a cathode discharge. 
This latter, having no inertia, throws upon the screen a moving 
beam of light which responds to magnetic impulses. There should 
not be any difficulty in getting this beam to work at any required 
speed. 

Furthermore, many of these parts, including circuits, are not 
patented and the market is open to practically all. 

If the radio industry would employ a few good research men at 
this time and invest a little money in experiment, possibly enough 
new television principles could be brought out to create a bonanza 
for someone for the next two decades. 


Mr. Hugo Gernsback speaks every Tuesday night at 9.30 P. M. from station WRNY on various radio and scientific subjects. 
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Golden Opportunities of Custom Set Builders 


Profitable Work for the Constructor in Educating His Friends 


to the Latest Conveniences of Radio 


F any period in the radio era, this 

season offers undoubtedly the great- 

est opportunity for the custom set 

. constructor and the builder of radio 

receivers, and radio specialties. Never be- 

fore have there been such possibilities, either 

in the number of parts and kits available 

for such work, or in the scope of the field 

that is open to the man who cares to use 
his spare time to advantage and profit. 

Real money is waiting for the man who 
will go out after it and, in addition, a great 
service can be rendered by the radio enthu- 
siast through introducing this most fascinat- 
ing of new sciences to a new audience, and 
in making receivers already installed more 
serviceable and enjoyable. In either case 
he is aiding the cause of radio and serving 
as a missionary in the field. Here are some 
of the possibilities for the wide-awake con- 
structor: building standard receivers in 
standard cabinets; building special receivers 
in standard or special cabinets; converting 
present receivers into A. C.-operated sets; 
building power units, (either “A” or “B,” 
or both) for sets already in service; and 
making electric phonographs out of old- 
fashioned talking machines, either in con- 
junction with radio sets or by building a 
special amplifier and providing a loud 
speaker. 

This list might be extended; but these 
are the high lights and they are sufficient 
to give an idea of the type of work that 
the author has in mind. Surely it is a large 
program and a money-making one; while 
a little imagination will suggest other pos- 
sibilities to the clever worker. 

MODERNIZING INSTALLATIONS 

In this connection there is one other idea 
that, in some ways, will be worth all of 
those listed above put together. That is, 
it will make for real pleasure from radio, 
for husband and wife alike, and will attract 
an endless stream of compliments from their 
guests. To bring that about needs a little 
thought and a few hours’ work by the 
neighborhood set builder and worker. 

Go out and make every set in your neigh- 
borhood a 1928 installation. Do away with 
all wires: put the batteries (if there are 
such accessories) in the basement; run the 
ground lead through the living-room floor 
to the water pipe; bring the aerial lead-in 
through the walls and install a loud-speaker 


By EARL SOWERS 


circuit (in the walls) reaching every part 
of the house, with only the jack boxes in 
the open. 

Not much money will be spent in doing 
these things, but they make radio really 
enjoyable. And the set owner will never 
cease to derive plessure from your work 
and will boast, boast and boast. That is 
good business. 


OVERCOMING “SALES RESISTANCE” 


But to come back to the first suggestion. 
Many people still “doubt” radio (no doubt 
you know several) ; they are always waiting 
for the thing to be perfected. The custom 
set builder can sell them. About all he 
will have to do is to install one of his own 
sets in the home, let it stay for a night or 
so, and offer to build one exactly like it 
for the Doubting Thomas. Of course, minor 
changes in design can be suggested to suit 
the individual case. The guarantee of the 
builder will be a big inducement and a sale 
will not be so hard to effect. 

To sell this type of individual, though 
not so hard under such circumstances, would 
be almost impossible for the average sales- 
man. The latter has not the time and Mr. 
Citizen has not the confidence that is neces- 
sary ‘to close the deal. Here is where Mr. 
Custom Set Builder steps in and enlarges 
the circle of radio users. At the same time, 
such a set owner is likely to become a very 
enthusiastic listener-in, will talk much and 
win others over to radio. 

What has just. been said applies to the 
sale of a standard set in a standard cabinet. 
When that combination fails to attract there 
is a second proposition: a standard or a 
special receiver built to order to fit a special 
cabinet already in the home. This opens 
a new line of possibilities, and one which 
is quite extensive. 


SETS TO SUIT THE HOME 


There are many well-to-do people who 
have no radio because they have not found 
or cannot get just what they are looking for. 
The custom set builder can give them just 
that. He can build them a three or a ten- 
tube receiver, working from batteries or the 
light circuit, and can put it anywhere they 
want it. He can install it in the library, 


One of the greatest fields for the radio specialist is the ‘“‘electrification” of old-model radio 


receivers; that is, 


their adaptation to house-current operation. 


Two typical lamp-socket 


supply units, designed for use with sets employing battery-type tubes, are shown above. At 


the left is an “A” unit, at the right a “‘B’” device; both work on alternating current. 


The 


former supplies “A” current for the lighting of the tube filaments, while the latter provides the 
necessary “‘B’’ current for plate power. 
Iilustrations courtesy The Abox Company and Leslie F. Muter Co. 


the living room, the den, or wherever it is 
desired. The accessories may be hidden in 
the basement or in a closet, and the entire 
assembly carefully concealed or camouflaged 
if the owner so prefers. 

Sectional bookcases in a library offer a 
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The ingenious custom set builder can easily 
build radio receivers into existing pieces of 
furniture. For example, one of the shelves 
in an upright desk or secretary, as shown 
above, can be made to accommodate a tun- 
ing panel, and the various current-supply 
units readily placed in the bottom compart- 
ment. 


fine opportunity. The panel of the set may 
be made to occupy one bookcase section, and 
the batteries or socket-power unit placed 
back of the row of books in a lower section. 
Console models of the new talking machines 
are another possibility; secretaries and writ- 
ing desks still others. In fact, the clever 
worker has only to be shown the piece of 
furniture in which it is desirable to build 
the radio and he can adapt it to the purpose. 

Along this line, the next thought is to 
dispose of the loud speaker in the same 
unobtrusive way. Locate it in some alcove, 
either in the same room with the receiver, 
or in another room. Often a more pleasing 
effect will be obtained if the speaker is 
placed in an adjoining hall or room. With 
an extension cord, the best location is easily 
found; and then the permanent Circuit may 
be put in under the floor. 

Much thought has been given these things 
by the writer and he has done a number of 
such jobs for the good of the cause. With 
little time for radio other than that which 
comes as a part of his daily job, he has 
confined his home activities in recent months 
to just such jobs as these, in the desire to 
demonstrate to some friends what radio really 
is and how it can be best enjoyed. These 
have been all “friendship” projects, and to 
“sell” radio in places where it has not yet 
been sold. What has been learned, the writer 
is passing along, that others may aid him in 
a little private campaign. It has been a 
lot of fun; but the home builder can come 
along and “cash in,” if he has the inclination. 
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Another solution of the “electrification” problem is the use of the new A.C. tubes, which 


employ alternating current for their filaments. Se 
transformer, and involve but few changes in the wiring of a set. 
and two lighting transformers are shown above. 


These tubes require merely a small step-down 


Several typical A.C. tubes 
A regular ‘‘B” supply device must be used 


with these tubes. 


CONVERSION OF SETS FOR A.C. 


Few of the estimated eight or ten mil- 
lion receivers now in service are operated 
from the A.C. lighting mains. The clever 
worker can, probably, spend the entire winter 
making over sets in his neighborhood for the 
new tubes. 
an investment of a half-dollar in the “want 
ad” pages of the leading newspaper would 
be likely to stock him up for another six 
months. : 

The conversion of such sets is quite a 
simple matter, the method of approach de- 
pending upon whether the tubes use raw 
A.C. or are of the heater type. (See Rapio 
News for November, page 484; other special 
data may be had from the manufacturers 
of the tubes used.) Outside of the cost of 
the transformer, which is reasonable, there 
is no great item of expense. 

When A.C. operation of filaments has been 
provided there is certainly no reason or 
excuse for the absence of the “B” socket- 
power unit. The custom set builder can 
readily construct one that is entirely satis- 
factory in every way. For this, there are 
available on the market any number of 
transformers, choke coils and condenser 
blocks; or all three may be purchased in the 
same housing, greatly simplifying the con- 
struction. For his own satisfaction, as well 
as the customer’s protection, the builder 
should use ample fuses in the 110-volt feeder 
circuit. 

When there is no inclination on the part 
of the set owner to spend the sum required 
for the conversion of the receiver into an 
A.C. operated set, the next best expedient 
is the really satisfactory battery-and-trickle- 
charger combination, especially if an auto- 
matic relay is installed. 

Given a good battery, a good trickle 
charger and a dependable relay, with the 
“B” socket-power unit controlled by that 


RADIO 


O those who have passed through the 

rapid and unprecedented changes which 

modern society and modern industry 
have undergone since the beginning of the 
twentieth century, it may well seem that 
nothing more of equal importance can hap- 
pen. Whatever may be the fate of present 
fashions in governments, in garments and in 
coiffures, we shall continue to live in an 
age of mass production, of motorized trans- 
port, of aerial navigation, of moving pictures 
and of radio. 

It is probable—it is certain, that many of 
the highly-developed devices which we now 
look upon as marvels of efficiency will be 
relegated before long to museums; and re- 
appear only, like America’s first locomotive, 


If work should become slack,” 


relay, the radio set becomes about as nearly 
automatic as seems necessary. In addition, 
this combination easily lends itself to the 
removal of the battery to a remote location, 
where there will be no danger of damage 
from acid and the fumes from the battery 
will not be noticeable. The basement is 
an excellent location for this equipment. 
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have taken advantage of it. It is quite 
likely, that the use of the new talking- 
machine attachments, just being placed on 
the market, will be one of the outstanding 
features of the fall and winter radio season. 

Given almost any old talking machine, the 
handy radio man can make a phonograph 
that will rival the latest models of the man- 
ufacturers, made in the new designs. These 
are simply electric machines, embodying 
many of the principles that are now used 
in radio. The “how-to-do-it” is quite easy. 
In brief, it is something like this: 

Install the new electric reproducer or 
pick-up device in a talking machine, feed 
this into the amplifier of the radio set and 
use the loud speaker for the delivery. The 
mechanical reproducer is permitted to remain 
on the machine, which can then be used 
either way. (If there is no radio set in 
the house, then a good two-stage amplifier 
and a loud speaker are needed, plus—here 
is another opportunity—“‘A” and “B” power 
supply.) 

With a little extra work a switch can be 
installed on the radio set; so that all tubes 
except the two audio amplifiers can be cut 
out when the talking machine is being used. 
Then, with a throw of the switch, the radio 
loud speaker will give either radio, or the 
choice of selections from the talking machine, 
the latter reproduced with excellent fidelity. 

To cap the climax, after the machine has 


The modernization of old-style phonographs by means of electrical “pick-up” units, which 
work through the radio-set amplifier and loud speaker, offers another opportunity for the 


custom set builder. 


These substitute tone-arms, two popular models of which are illustrated 


above, are easily installed, and reproduce with fidelity and volume. 
Illustrations courtesy Pacent Electric Company and Magnaphow Electric Mfg. Co. 


From the relay can be run the 110-volt 
line to feed the “B” power unit which, being 
dry and noiseless, can be placed almost any- 
where, close to the receiver. 


PHONOGRAPH COMBINATIONS 


Though listed last here, work on the 
talking machines is by no means the least 
of the possibilities that are open to the 
custom set builder. In some ways, it is 
probably the greatest; because the field is so 
fertile and the opportunity so new that few 


By C. P. MASON 


to show our grandchildren how far they have 
advanced beyond our crude methods. Ma- 
chinery will be perfected, new sources of 
power will supersede the wasteful use of coal 
and oil, aerial travel will become common- 
place instead of venturesome, television will 
take the place of the news reet; and radio 
itself will be brought to an efficiency we 
hardly dream of today. In predicting the 
near future, the greatest license of the 
imagination seems sober, after we have com- 
pared the present with the recent past. 

Yet, great as are the advances yet to be 
made in the art of radio, it seems impossible 


been converted into an electric phonograph, 
go one step further and drive the turntable 
by an electric motor; thus completing the 
job of an all-electric set-up that works from 
the light socket. These motors are not hard 
to get—consult the advertisements. 

Turn over in your mind the opportunities 
of this great season for the custom set 
builder and, if you are one, go out and go 
to work. You will make some money and 
you will have the satisfaction of introducing 
radio to a circle of new friends. 


REAWAKENS THE OLD WORLD 


that this utility can be superseded, as will be 
the case with steam power. There have been 
four great steps in the development of 
human communication; speech, writing, 
printing, and radio. The last has overleaped 
the limits of space and time which were 
imposed upon its predecessors. Until man 
develops a faculty or a science of telepathy, 
and harnesses it to his needs, radio must 
be the last word. 

There has been held during the past few 
weeks in Washington a conference in which 
the principal powers of the world and many 
smaller nations are represented, in the en- 
deavor to devise for the future development 
of radio plans and regulations which shall 

(Continued on page 680) 


UNIT SUPPLYING BOTH “A” AND 
“B” CURRENT TO SETS USING 
A.C. TUBES 


OWER units, for use with receivers em- 

ploying the new 226- and 227-type (al- 
ternating current) tubes, may be of very 
simple and compact design. This fact is 
proven by the efficient, compact device pic- 
tured on this page. Although it weighs less 
than fifteen pounds and is only 6% inches 
high by 634 inches wide by 9 inches long, 
it is capable of delivering ample power for 
both the plate and the filament circuits of 
sets employing seven tubes, with a 171-type 
power tube in the last stage of amplification. 
Also the unit may be used in connection 
with sets employing storage-battery tubes; 
as it will supply plate (“B”) power to all 
tubes and filament (“A”) current for the 
power tube. 

Electrically, the unit consists of a standard 
plate-power-supply device, together with a 
special transformer having three additional 
secondary windings for providing filament 
current for the A.C. tubes. The plate- 
power-supply circuit has a maximum output 
of 180 volts at 50 milliamperes, and there 
are three taps which provide the voltages 
usually required. The three low-voltage 
windings of the transformer deliver the op- 
erating potentials required by the filaments 
of the A.C. tubes. A 1%4-volt winding has 
ample capacity for supplying seven 226-type 
(A.C. filament) tubes; a 2%4-volt winding 
will provide power to as many as four 227- 
type (heated-cathode) tubes; and the 5-volt 
secondary supplies current for the filament 
of the 112- or 171-type power tube in the 
last audio stage. 

Although there is not a variable voltage 

regulator on the front panel, it is possible 
to obtain the exact plate voltage required by 
making a simple adjustment inside the unit. 
A 3,000-ohm resistance unit, with taps at 
1,000 and 2,000 ohms is used for this purpose; 
and the proper power is obtained by shift- 
ing a flexible lead to either the zero, 1,000-, 
2,000-, or 3,000-ohm terminal as required by 
the tubes of the receiver. When the flexible 
wire is connected with the zero terminal the 
unit will deliver maximum power; and when 
it is connected with the 3,000-ohm terminal 
the output voltage is minimum, or approxi- 
mately 135 volts on the high-potential tap. 

Two improvements are largely responsible 
for the compact design of this unit. First, 
space is saved by employing one trans- 
former with five secondary windings to pro- 


vide all potentials; and second, an electro- 
lytic condenser of the new type used requires 
only a fraction of the space taken up by a 
paper condenser of equivalent capacity. 

A 30-microfarad capacitor is placed in a 
metal container only 3 inches in diameter 


“A-B” power unit as it appears with cover in 


place. A and B 
ventilation purposes; 


are slots and openings for 
D, hole for battery 


cable. 
Illustration courtesy Harold Powers, Inc. 


and 5 inches in height. The unit has three 
taps which connect with its respective 10- 
mf. sections, and it is rated at an operating 
potential of 300 volts. Also, it has the im- 
portant virtue of healing itself if it should 
be broken down by high voltages. 

In the power transformer there is a high- 
voltage winding with a center tap which pro- 
vides plate current to the 213- or 280-type 
full-wave rectifier tube, and there is a 5- 
volt winding which provides the rectifier 
with filament current. In addition, there 
are the three low-voltage windings for the 
filaments in the receiving set. 

Two choke coils and the condenser de- 
scribed above «e used in the filter circuit 
of the plate-supply system. At the output 
of the filter circuit is connected a resistor 
of high value, for obtaining the lower volt- 
ages required. Two taps are used for this 
purpose, and provide 90 and 45 volts when 
the unit is in operation. 

To place this device in operation, the top 
is removed to insert the rectifier tube and 
for making connections to the low-voltage 
windings of the transformer. The high- 
voltage output terminals of the unit are 
located on the bottom and are accessible 
from the outside. The voltage adjustor is 
located in the top compartment. 


The three accompanying pictures show the 
appearance of the device from different an- 


Two views of “A-B” power unit showing (left) arrangement of parts under cover, and (right) 
apparatus located under base: T, as C, filter condenser; CK1, choke coil; P, binding- 


post panel; 


R, rectifier; VC, voltage control, 
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gles. The exterior view shows the unit 
ready for service with the metal cover in 
place. It will be noticed that slots have 
been cut in the sides of the metal box at 
A, and two’ holes in the cover at B, to pro- 
vide ventilation for cooling the unit while in 
operation. The cord which connects with 
the lamp socket passes through the base on 
the right side and a hole is located in the 
same relative position at D, on the left side, 
for the battery cable which goes to the 
binding posts of the receiver. 

With the metal cover removed much of 
the apparatus is revealed. The electrolytic 
condenser is shown at C, CKI1 is one of 
the choke coils, R is the full-wave rectifier 
tube, VC is the voltage-control resistor and 
T is the top of the power transformer. The 
six binding posts located on the top of the 
transformer connect with the filament- sup- 
ply secondary windings. Connection to the 
plate supply circuit is made at panel P on 
the under side of the panel. 

No separate “C” voltage terminals have 
been incorporated in the power unit; but 
these potentials may be obtained by — the 
use of proper biasing resistors in the re- 
ceiving set. 


All parts of the “A’? power unit are enclosed 

in a metal case: C, voltage control; D, cap 
of rectifier; W, hole for adding water. 

Illustration courtesy Fansteel Products Co., Inc. 


ELECTROLYTIC CONDENSER AND 
RECTIFIER IN “A” POWER UNIT 


NEW system, which is totally different 
from that used in the various storage- 
battery trickle-charger types of “A” power 
units, is employed in the device pictured on 
this page. The unit, when connected with 
a source of 110-volt, 60-cycle power (the 
lamp socket), will provide two amperes of 
direct current at a potential of six volts for 
heating the filaments of tubes in a radio re- 
ceiver. The cost of operating a receiver 
in this manner is approximately the same 
as that of a fifty-watt electric lamp, and the 
initial cost of the “A” power unit is slightly 
greater than that of a good storage battery. 
In design the device consists of a rectifier 


‘and filter circuit, built into a compact unit 


which weighs less than fifteen pounds. It 
does not contain a storage battery of any 
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kind, and requires practically no attention 
of any kind. 


For the rectifier an electric cell of the 
electrolytic type is employed. This cell is 
connected to the light-socket circuit through 
a step-down transformer which changes the 
lighting voltage to the value required by the 
power unit. The electrolyte used in the 
rectifier consists of an alkaline solution, 
which is covered by a thin film of oil to 
prevent evaporation. When shipped the unit 
is dry, and the cell contains only the solid 
alkaline substance and a small quantity of 
oil. When the user wishes to place it in 
operation, it is necessary merely to add dis- 
tilled water. With continued use over long 
periods of time, the quantity of water may 
depreciate to some extent, and after three 
or four months it may be advisable to add 
a slight amount of distilled water to the 
cell. However, even if water is not added, 
the unit will not be injured. 


Drawing shows arrangement of apparatus in 

the ‘A’? power unit: A. electrolyte; B, oil 

film; CK, choke; D, rectifier; E, condenser; 
7, transformer. 


In the filter circuit of the power unit there 
are a condenser and choke coil, connected 
in the usudl arrangement. The condenser 
is also of the electrolytic type and employs 
the same electrolyte that is used in the recti- 
fier cell. The condenser has two sets of 
plates submerged in the liquid and, electric- 
ally, is employed as two separate condensers. 


A device of this type has marked advan- 
tages. It does not depreciate to any con- 
siderable extent; and requires practically no 
attention or care. Another feature of im- 
portance is that power is always available 
for the operation of the receiver. The unit 
does not include a battery which requires 
charging, but will operate immediately when 
the current is turned on. Also, current is 
used only when the set is being operated. 

The accompanying illustrations on this 
page clearly show the construction and ap- 
pearance of the device. In the external 
view the cork, W, shown on the left indicates 
the opening where water may be added to 
the electrolyte of the condenser and rectifier 
cell. The flexible connection C may be em- 
ployed to regulate the power output of the 
unit. Several contacts are mounted on the 
front panel and, by connecting the flexible 
wire with the proper post, the correct volt- 
age for the operation of the receiver is ob- 
tained. 


The cut-away view shows the arrangement 
of apparatus inside the unit. The choke coil 
Ck and transformer T are located in the 
upper compartment, enclosed in a_ sealing 
compound. Directly under the transformer 
and choke coil is located the electrolytic 
condenser. The rectifier cell is in front of 
the condenser in the same compartment. 
The electrical design of the unit is such that 
the outside plates of the filter condenser act 
also as the non-rectifying element of the 
electrolytic rectifier cell. 


FIVE NEW TUBES PROVIDE THE 
“ELECTRIC EYE” 


A MONG the scientific radio developments 
of the month may be included five tubes 
of new design which have an almost un- 
limited number of uses, but are particularly 
well suited to the requirements of radio 
television and photo transmission. Three of 
the tubes are described as photoelectric cells, 
and the remaining two are neon “glow” 
lamps. 

From the viewpoint of the radio experi- 
menter the tubes will prove very interesting, 
as they may be employed in many ways in 
the laboratory, and because radio apparatus 
is used exclusively in all circuits in which 
the tubes work. It will also be found that 
the tubes may be used in performing tricks 
of parlor magic which visitors will find im- 
possible to explain. 

An approach to an electric eye is found 
in the alkaline-hydride photoelectric cell. 
This device, which is extremely sensitive to 
light, and to variations in intensity and color 
of light, transforms optical effects into varia- 
tions in an electric circuit. Furthermore, the 
cell responds to these effects with extreme 
rapidity and a high degree of precision. The 
result is that the cell has a wide range of 
application. 

To explain the operation of the photoelec- 
tric cell a simple circuit will be considered : 
when the cell is connected in series with a 
circuit containing a battery, a constant re- 
sistance, and a current-measuring device, no 
current flows when the cell is dark. How- 
ever, when the cell is illuminated, a current 
is allowed to pass; and this current will be 
found to be directly proportional to the in- 
tensity of the illumination as well as to the 
area of the sensitive surface which is illu- 
minated. In such circuits the photoelectric 
cell acts as a variable resistor, the value of 
which is determined by the illumination of 
the cell. 

It is astonishing to think of the number 
of things a tube of this type may be called 
upon to do for scientific, industrial and com- 
mercial purposes. It may be employed in 
many operations in which the human eye was 
formerly used; and, in many in which the 
human eye cannot be used, the cell performs 
consistently and accurately. A few of its 
uses are the transmission of photographs by 
wire or radio, the improved recording of 
sound on phonograph records, the reproduc- 
tion of sound in “talking moving pictures,” 
the transmission of moving pictures, the au- 
tomatic operation of electromagnetic relays 
for the control of artificial illumination op- 
eration of fire alarms; inspection of mater- 
ials according to color, grading of cloth, 
etc. 

Photoelectric cells of the type shown in 
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Five new special-purpose tubes. 
glow’”’ lamps. 
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the illustration on this page have a glass 
envelope containing a photoelectrically sen- 
sitive surface of potassium hydride. This is 
prepared in a vacuum from highly purified 
metallic potassium, and the coating is con- 
verted into potassium hydride by a special 
sensitizing process. The tubes are gas-filled, 
at various pressures. 

In the electrical operation of the cell the 
sensitive surface is the negative terminal, 


“B" 


c 
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Circuit showing arrangement for connecting 

the photoelectric cell V1 with a _ resistance- 

coupled amplifier for the operation of a 
relay (D). 


and the grid (or anode) is the positive ter- 
minal. When the cell is connected properly 
and light shines upon the sensitive surface, 
electrons are emitted from this surface and 
are attracted by the grid. The number of 
electrons emitted in any unit of time is 
proportional to the area and intensity of 
the illumination of the sensitive surface, 
ies is also dependent upon the color of the 
ight. 

In actual practice the photoelectric cell 
does not pass sufficient current to be of much 
importance in the direct operation of elec- 
trical devices, such as relays, etc. There- 
fore, photoelectric cells are usually con- 
nected in the grid circuit of a standard vac- 
uum tube, and the current fluctuations are 
amplified by the tube. When the cell is 
used in this manner it is a source of variable 
potential, rather than of current; as in this 
case only a “charge current” flows through 
the cell, and the potential acquired by one 
of the electrodes is proportional to the in- 
tensity of illumination. 

A practical arrangement will be found in 
the circuit on this page. In the diagram 
shown, a one-stage resistance-coupled am- 
plifier is used in connection with a photo- 
electric cell to operate a relay. This circuit 
is applicable to many practical operations. 
When the cell is dark, the grid bias is 
varied by adjusting a “C” battery or poten- 

(Continued on page 686) 
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A, B and C are photoelectric cells, and D and E are neon 
Their construction and uses are described below. 


Illustration courtesy G-M Scientific Manufacturing Company. 
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Principles of Superheterodyne and Autodyne 


Reception 


A Simple Discussion of the Alternating-Current ““Wave’”’ Phenomena Involved 


T is often difficult for the radio 

fan, who has not had the advan- 
tages of a technical education, to 
understand the functioning of some 
types of circuits. One of the most 
dificult — and at the same time, 
most interesting—is the superheter- 
odyne. Various “frequencies” are 
mentioned glibly by writers, but 
mean little to the average layman. 
Mr. Randon has cleared up the 
matter to a very great extent in 
the accompanying article, which ex- 
plains the nature and cause of dif- 
ferent frequencies encountered in 
the superheterodyne and the auto- 
dyne circuits—EDITOR. 


HE ssuperheterodyne and autodyne 

modes of reception are in such com- 

mon use that a thorough understand- 

ing of the underlying principles is 
fundamental. The principles involved are 
really simple and the discussion may be 
easily followed by the beginner by referring 
to the various diagrams supplied with the 
text. The ‘“sine-wave,” so often met in 
radio literature, and its graphical construc- 
tion are discussed; suggestions are given 
which allow the reader to study the action 
of two combined frequencies and the result- 
ing “beat-note,” for instance, at first hand. 


Whenever two different frequencies are 
present in the same circuit, there always 
exists a third frequency which equals the 
exact difference between these two fre- 
quencies. For instance, if a frequency of 
30 cycles (per second) is combined with a 
frequency of 20 cycles, there will be present 
a frequency equal to their difference, or 10 
cycles. Similarly, if a frequency of 1,000,000 
cycles (corresponding to a wavelength of 
300 meters) is combined with a frequency of 
1,001,000 cycles, there will result an audible 
frequency of 1,000 cycles (per second). It 
is this combining of frequencies in a radio 
set which gives the disagreeable whistles 
when two broadcast stations operate on 
nearly the same wavelength, or frequency; 
both frequencies must be present in the set 
and these must be close enough together in 


By CLYDE A. RANDON 


frequency to give an audible note (the audi- 
ble “frequency range,” that is, the range of 
frequencies which human beings can hear, 
being from about 20 to 20,000 cycles per 
second). If a frequency of 50,000 cycles 
were present, it would not be troublesome; 
for the ear could not detect it. 


DIAGRAM OF A SINE-WAVE 


The production of these “beat frequencies” 
can readily be shown by a few simple 
drawings. Fig. 1 shows the construction of 
a “sine-wave,’ the common wave-shape for 
alternating currents of both low frequencies 
(such as the 60-cycle current supplied to 
most residences) and high frequencies (such 
as radio frequencies). The value of the cur- 
rent rises to a maximum, falls again, pass- 
ing through zero, and then reverses in direc- 
tion. The amount of current flowing in 
one direction is represented above the line, 
and current flowing in the other direction 
below. The end of a line revolving about 
a fixed point generates a circle, represent- 
ing one “cycle,” as shown at A. Every time 
the line has swept through 360°, one cycle 
has been completed. The circle shown here 
is divided into 12 equal parts, or 12 equal 
angles of 30°. 

If we start at X in Fig. 1 and proceed 
around the circle counterclockwise, we pass 
the points, 1, 2, 3, etc., successively. These 
points can be projected into a line in the 
familiar wave-form, as at B. Here a scale 
is chosen. along X-X’ to represent the angles 
moved through by the turning “vector,” or 
radius of the circle in A. Thus, when the 
vector has moved 30°, its end has reached 
point 2; this point can be plotted, giving 
point 2°on the wave at B. When the vector 
has moved through 60° the line has reached 
point 3, and another point is determined 
on the wave. Thus our sine-wave (“sine” 
because of the mathematical relation be- 
tween the height of the end of the line 
above the axis X-X’, and the angle through 
which it has turned) is developed and we 
can continue as far as we desire by repeti- 
tion of the first “cycle.” 


CREATING A CYCLE 
While this wave-form is a mathematical 
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The construction of a “sine wave” on graph paper is a simple matter if this method is employed. 
f a more accurate curve is desired, smaller angles, say 15°, can be used. 
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FIG. 2-A. 


VOLTAGE 


The sketch and curves above illustrate the 
manner in which an alternating current is 
generated in an alternator. 


abstraction, representing numbers rather 
than actual motion of electrical particles, or 
the “ether,” this method of representing 
cycles diagrammatically is very convenient. 
The following shows how an electric cycle 
may be created. Whenever a coil of wire 
is moved in a “magnetic field,” such as that 
existing between the poles of a magnet, volt- 
age is induced which will tend to send a 
current through the wire. This current 
cannot flow unless the ends of the wire are 
connected. In Fig. 2A is shown a coil con- 
sisting of one turn of wire, pivoted so that 
when it is revolved it remains in the field 
caused by the magnet. 

Another simple fact is that the voltage 
induced in a turn of wire is directly propor- 
tional to the speed at which “lines of force” 
are cut. In Fig. 2A, the coil will thus gen- 
erate the least voltage when it is cutting 
lines of force most slowly, and this is when 
the sides of the coil are moving parallel to 
these lines. Similarly the voltage generated 
will be greatest when the coil is cutting lines 
most rapidly or moving at right angles to 
the “field.” If we measure this voltage at 
successive positions of the coil and construct 
a curve (as shown in Fig. 2B) with voltages 
measured vertically and time (or positions 
of the coil) measured horizontally, we have 
a sine-wave of voltage and, if the circuit 
were closed, there would flow a current 
which may be represented by a sine-wave 
also. The various positions of the coil are 
as represented on the wave. 

Note that, along the “zero axis,” the coil 
reverses and cuts the lines in the opposite 
direction, therefore giving a voltage which 


- forces current in the opposite direction; this 


is shown below the line. When the coil has 
returned to its initial position, a cycle has 
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Plan of a _ superheterodyne loop receiver, 
showing the steps in the amplification of the 
“signal” at different frequencies. 


been completed. If the coil were revolved 
twice as fast, there would result two cycles 
or revolutions in the same time as shown 
at Fig. 2C and the frequency would double. 
Generators cannot furnish the enormously 
high frequencies necessary for modern high- 
frequency radio communication; but vacuum 
tubes can easily be made to oscillate at radio 
frequencies and furnish waves of voltage 
and consequent current. With an _ under- 
standing of the important sine-wave and 
how it may be produced, let us proceed to 
combinations of these, as used in the super- 
heterodyne and autodyne modes of reception. 


THE BEAT-FREQUENCY 


In Fig. 3, at A and B, are shown two 
frequencies of 16 and 18 cycles in any given 
unit of time (this unit may be as small as 
one-hundred-thousandth of a second at broad- 
cast frequencies). Assume that the fre- 
quency shown at B is received from a broad- 
cast station (in this condition it is, of course, 
not audible.) The oscillator tube supplies 
that frequency shown at “A,” let us say. 
These two frequencies, when combined, pro- 
duce resulting wave as shown at “C” in 
Fig. 3. Note that the “beat-frequency” is 
the difference between the other two. This 
wave is obtained by superimposing curve “A” 
on curve “B” and then adding them together ; 
that is, for each point on one of the waves, 
the vertical distance on the other, was added 
to it, giving the resultant wave “C.” Since 
the vertical heights (“ordinates”) are simply 
added, it is evident that any “kinks” (such 
as those due to modulation) in either of 
the curves will give similar “kinks” in the 
resultant curve. 


Try drawing one of these waves some 
time; draw single cycles similar to those 
in the figure, on a piece of white celluloid 
and punch holes in the celluloid with a pin 
at various points on the wave. By placing 
this celluloid on a line and punching holes 
into a piece of paper with a pin at successive 
positions, different waves can be drawn and 
combined by adding the vertical distances 
as shown at D in Fig. 3. Distances above 
the line are positive and distances below, 
negative, so that these must be added alge- 
braically; that is, height above the line is 
cancelled by an equal depth below it, and 
vice versa. 


THE SUPERHETERODYNE 


One frequency in the superheterodyne is 
furnished by the incoming signal, which, in 
broadcast transmission, is modulated; modu- 
lation is simply the combining of frequencies. 
That is, the wavelength or fundamental 
(“carrier”) frequency of the station is com- 
bined with voice or music frequencies, these 
latter being, of course, audible frequencies. 
A modulated frequency is thus impressed 
on the grid of the first detector of the 
superheterodyne. Another frequency is si- 
multaneously impressed in the grid-circuit 
by means of a vacuum-tube oscillator; and 
these frequencies combine, giving a fre- 


quency equal to their difference and having 
also the modulation of the incoming fre- 
quency. This difference-frequency is called 
the intermediate frequency and is always a 
lower frequency than either of the other two. 
(There is also a higher frequency, equal 
to the sum of the combining frequencies, 
but this is not used in the regular super- 
heterodyne. ) 


_ The reason for using a lower frequency 
is simply that radio-frequency amplifiers 
usually give the best amplification at low 
frequencies; at high frequencies the capacity 
between the elements of the tubes used has 
considerably more by-passing effect, which 
results in troublesome feed-back, oscillation 
in the amplifiers themselves, and consequent 
poor amplification. 


The intermediate-frequency amplifier is a 
radio-frequency amplifier tuned to the inter- 
mediate frequency and used to amplify this 
frequency before it is impressed on the sec- 
ond detector and there rectified to audio 
frequencies. Since the detector works much 
more effectively when larger input is sup- 
plied, the sensitivity of the arrangement is 
very great. It is safe to say that a well- 
designed superheterodyne will receive with a 
loop aerial signals which other sets under 
similar circumstances are unable to detect; 
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FIG 3 


A and B show sine waves of 16 and 18 cycles 

and C is the resultant wave. Three waves of 

different frequencies are superimposed at D 
to show how 1 and 2 add to make 3. 


sensitivity is not the controlling factor in 
the selection of a good receiver, usually, 
however. This scheme is shown in Fig. 4. 
The passing waves induce a small radio- 
frequency voltage in the loop aerial having 
a definite (“signal”) frequency. The oscil- 
lator, through magnetic coupling, supplies 
another frequency which combines with the 
incoming signal frequency, producing the in- 
termediate frequency; this is then amplified 
by the intermediate-frequency amplifier and 
rectified by the second detector, and the 
audio-frequency thus produced is amplified 
and passes through the speaker windings. 


“DOUBLE-READING” EFFECT 


Since the intermediate-frequency is the 
difference between the incoming and the 
oscillator frequencies, it is evident that the 
oscillator-frequency may be either, say, 45,- 
000 cycles (an intermediate frequency often 
used) above or 45,000 cycles below, the in- 
coming frequency to give this intermediate 
frequency. This is the cause of the double- 
dial-reading effect in superheterodynes. 

The intermediate-frequency should be so 
chosen that no long-wave stations operate 
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at the .intermediate-frequency, which, of 
course, corresponds to definite wavelength. 
Powerful code-stations operate at compara- 
tively low frequencies and these would be 
heard. At the lower frequencies it is pos- 
sible to design very efficient and selective 
radio-frequency transformers; and the inter- 
mediate frequencies ordinarily employed are 
between 30,000 and 100,000 cycles, or be- 
tween 30 and 100 kilocycles. At these rela- 
tively low frequencies, all the difficulties 
experienced with the higher frequencies, 
such as 1,000,000 cycles (300 meters) are 
greatly alleviated. 


As previously stated, the broadcast carrier 
frequency is combined with the audible fre- 
quencies, resulting in a modulated wave which 
is “broad” because of this modulation. If 
the circuits of the intermediate-frequency 
amplifier are constructed so that they tune 
too sharply, only that portion of the modu- 
lated wave which is in tune will be amplified. 
Thus the wave will be “sharpened” by its 
passage through the amplifier and some of 
the “outlying-tones” which often give music 
its sweet, natural quality will be cut off; so 
that distortion will result. This is one of 
the problems for the engineer to solve and 
great progress has been made in the direc- 
tion of “tonal-design” in the last few years. 


THE AUTODYNE 


So much for the superheterodyne. In this 
arrangement, an external oscillator or 
“mixer” is used to create the intermediate 
frequency in the grid circuit of the first 
detector. If the same tube supplies this fre- 
quency and combines it with the broadcast 
frequency, the arrangement is known as an 
‘autodyne.” In the autodyne, the first (which 
acts as both detector and oscillator) tube is 
maintained in an oscillating condition and its 
tuned circuit must be detuned from the in- 
coming frequency to an amount determined 
by the desired intermediate frequency. For 
broadcast reception, the superheterodyne 
scheme is usually the better of the two. 

The phenomenon of “beats” is perhaps 
best explained by an example in sound. Have 
you ever noticed, when a clock and a watch 
are on the table together, that the watch 
sounds as though it periodically starts and 
stops? This is an experiment in “beats” 
that can be repeated by anyone. Set the 
clock about two feet from the ear, and the 
watch about a foot or so, and listen to the 
watch ticking. It will appear as though 
the watch periodically starts and stops tick- 
ing. See Fig. 5. Actually, the two fre- 
quencies at which the watch and clock tick 
are combined, giving a “beat-note,” 

“Beat-notes” are very common; strike two 
adjacent bass notes on the piano and note 
the periodic “hum, hum, hum” as the two 
add to or cancel each other. So it is with 
electrical oscillations; beat-notes between 
heterodyning signals are silently produced 
and they in their silent way pass through 
the receiver, but, finally, at the loud speaker 
burst into whistles. 


HEARING SOUND BEAT NOTES 


CLOCK 
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FIG. S 


By placing a watch and clock, as shown, 
beat notes are set A. — can be easily 
eard, 
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OUT OF THE KITCHEN! 


Editor, Rapto NEws: 

Those of us who have made that promise 
ending with the words “I do,” find ourselves 
rather closely tied down to the daily tasks 
of “keeping” house. Our job has little 
variation in it. Monotony is our curse. From 
New Year’s to Christmas our minds and 
souls are steeped in those things, those 
common, menial, necessary—but deadly mo- 
notonous—tasks of cooking, cleaning, sewing, 
nursing and saving! 

Therefore Mr. Radio Man, when we do 
have a moment to spare in which we can 
close our eyes and drift off in our imagina- 
tion to some distant island of enchantment, 
there to rest our bodies and refresh our 
minds, in Heaven’s name do not send us such 
earthly, prosaic messages as “Salads,” 
“Baby’s Colic,” “How to Clean Rugs,” or 
“Hints on the Family Budget.” 

Rather, carry us out of the kitchen to 
Romance and Travel and Poetry and Music. 
House-wearily yours, 

Mrs. Marie NIGHTINGALE, 
Dayton, Ohio. 

(Jt may be that this is a minority view- 
point. The woman listeners who voted in 
the expression of preference obtained by the 
New York Edison Co., through station 
WRNY, declared kitchen talks the most 
valuable of the features intended specially 
for them. But all work and no play is un- 
doubtedly as dulling to Jill as to Jack 
EpITor. ) 


APPLAUSE, AND HOW TO GET IT 


Editor, Ravtio News: 

The article, in the November issue of 
Rapio News—“What Every Station Wants 
—Applause”—states the numerous ways 
which have been tried to get the listener to 
express his appreciation; samples, etc. I be- 
lieve, and having been a listener since 1921, 
think I have some right to know, that the 
broadcast stations are trying to put the 
shoe on the wrong foot. When I want any- 
thing I usually make some effort to get it. 
In other words, if the broadcast stations 
want applause, I believe it is up to them to 
go out after it. 

In the first place the average listener does 
not know the specific mailing address of 
every station he listens to; in the second, 
he should not have to write a letter about 
it. If you go to the theatre simply clapping 
the hands is applause; you are not even re- 
quired to sign your name, much less write a 
story about it. Therefore I feel that the 
broadcast stations should make applause so 
easy for the listener that he cannot help 
but take advantage of it. It is not necessary 
to offer prizes nor samples, nor even for the 
station to acknowledge the applause. 

I suggest that the broadcast stations as 
a group print applause cards in quantities 
so vast that every set owner and every store 
will be flooded with them; make them easy 
io get; give 50 or 100 with every radio set 
sold; pack them with the set when it leaves 
the factory; include them with accessories ; 
let them lie loose in radio stores; take every 
opportunity to get them into the hands of 
set owners. I remember when the Dictograph 


people put out an applause card, five or six 
in an envelope; 


most of them were hidden 


under the dealer’s counter and to get them 
you had to ask for them—possibly to be told 
that they only furnish them with Dictograph 
speakers, etc. 

As a suggestion, let me say that an ap- 
plause card should be so prepared that it 
will leave very little for the listener to fill 
in; then supply him with a lot of them and 
there is no reason why he will not send 
them in. How many applause cards will 
you find within reach of the average set 
today? I doubt if one per cent have them. 

Now for the card itself. The Post Office 
Department should accept cards addressed 
by station-call letters and city; therefore the 
address side of the card should contain 
about the following: 

Radio Station 
City 
SHE: ck earniekwewior ews esis 

And the reverse side of the card should 


HIS page belongs to the readers 
of RADIO NEWS. It is theirs 
for the purpose of discussing fair- 
ly and frankly the needs of broad- 
casting from the standpoint of the 
great public who listen in. The 
letters represent, not necessarily the 
editorial opinion, but that of the 
writers; who are, in the editorial be-- 
lief, fairly typical of groups of 
opinion among the radio public. 
Make your letters concise and offer 
constructive criticism when you can; 
remembering always that there is 
something to be said for the other 
fellow’s side. 
Address The Editor, RADIO 
NEWS, 230 Fifth Avenue, New 
York City. 


be so composed that it will leave very little 
for the listener to fill in; something like 
this: 
Alea b<\oeunka sek 
We have listened to your program 
which was broadcast this (evening) 


(afternoon) (morning) (noon) 
and want to express our apprecia- 
tion. 


We especially commend that por- 
tion of the anda rendered by 


eee eee ee eee eee eeeeeeeeeeesee reese 


tions 


RE ete a toe rs Eh 

State 

Furnish your listeners with cards such as 

this, with the expectation that about one out 

of ten will be sent in; but distribute them 

by the tens of thousands and maintain the 
supply and you will get results. 

Ira B. WALTZz, 
Akron, Ohio. 


A CRITIC OF WAVE ASSIGNMENTS 


Editor, Ravio News: 

Your latest editorial says, 
500-watt station costs anywhere from $100,- 
000 per year upwards to run, if it is oper- 


“The average — 
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ated on any decent basis whereby the public 


ects fair entertainment.” If the Commis- 
sioners would put on a single wave, all sta- 
tions giving “service only,’ who do not 
spend that much money, neither South 
Dakota nor the rest of the 48 states would 
be singing that German song, “Es war so 


sch6n gewesen,” regretting the passing of 
all things beautiful. The commissioners 


have confined themselves to the placating of 
Cook County and the village of Manhattan 
—no waves left for the United States. In 
those villages an A.C. shielded “trick cir- 
cuit,” with 400 volts on the last tube, is 
obviously the proper choice. _ 

For the rest of the country the issue can- 
not be covered up by any talk about “too 
much sensitivity and not enough selectivity,” 
and the “air” furnishes nothing worth 400, 
or even 180 volts; even KDKA has a squeal 
on Saturday nights. I use a two-inch duo- 
lateral for a fairly directional loop,—it will 
“put on” CHYC, or PWX, and I am hop- 
ing that the new station of WEAF will 
drown Bay City, so I can get that “chain” 
consistently, direct. I had to use a 125-foot 
aerial on WGN last night, and couldn’t use 
that station Saturday for the baseball in 
New York because of the natural frequency 
of some local “noise.” 

Why should anyone want to “broadcast” ? 
It seems, in most cases, to be the “narcis- 
sistic ego.” 

D. BuRKHALTER, 
Bloomington, Indiana. 

(A number of correspondents of this and 
other publications seem to enjoy “panning” 
the results of a policy of bringing about 
better conditions without radical action. 
Others are more inclined to look upon the 
plump doughnut of radio entertainment, 
rather than the hole—as does the writer of 
the following letter—Enttor.) 


AND A DEFENDER 


Editor, Ravio News: 

I note in the November issue the letter of 
“A Reader” of Hague, South Dakota, which 
strikes me as being rather hard on the Radio 
Commission. 

All throughout the summer I have had 
splendid reception here using two tubes with 
reflex. Just the other night, with an un- 
derground antenna and with a set of run- 
down “B” batteries which registered about 
40 volts together, reception was as good as 
anyone could desire—making allowance for 
the poor batteries which caused scratching 
sounds. With this equipment, the Pacific 
coast was easily brought in; that is to say 
the stations located there, and with clarity 
and tone unimpaired. 

Broadcasting on the whole has been im- 
proved, there is no doubt about that, and 
the listeners should appreciate the fact. 
Where there is complaint or cause therefor, 
the listener should look into his set or have 
someone do so for him. We get splendid 
programs, well rendered; and, while there 
are some less desirable on the air every 
night, no one has cause for complaint. 
However, we all have some idea oi how 
broadcasting could be improved, the value 
a these inexpert ideas however is doubt- 
u 

There is one thing which could be done, 

(Continued on page 683) 


hi > 


bette 


Ppulor nember 
of Roxys famous 
” 


es Pat a0 


SOPTAMO VOLCE 1S 


OnE OG, est On- 


*~ 


eer 


“ae 


ae 
OPO Seen 
: 00 Mah NN 


2.98 eo 


—————_ 


604 


“ROXY” AND “MIKE 


ET us take a trip “behind the scenes” 
with “Roxy,” one of the most beloved, 
fascinating, and widely known per- 
sonalities in the public eye today. A 

proof of his tremendous following lies in the 
fact that he has received over two million 
letters from radig and movie fans all over 
the country, from “folks” in every walk of 
life, from every place. His precious letters 
make one think of our childhood saying—of 
“doctor, lawyer, merchant, chief’—-for he 
has touched the heart strings of all. 

These letters, more than anything else. 
show the bond between Roxy and his public, 
which he so wholeheartedly serves. His 
radio broadcasts find millions eagerly “listen- 
ing-in” for the glad “Hello, Everybody !” 

Roxy _(whose full name is Samuel L. 
Rothatel) was born in Stillwater, Minnesota, 
where he lived until the age of 12. His 
parents then moved to New York, little 
dreaming that in later years their little boy 
was to be one of the city’s most prominent 
figures. His first job in New York was in 
a Fourteenth Street department store, but 
even then, he was restless, dissatisfied, long- 
ing for “something,” he knew not what. 
Many thought him an idle dreamer, whose 
head was in the clouds. He was advised 
“to come down to earth,” to try and be a 
“good” cash boy, and make an honest living 
even though not. a glamorous one. 

Roxy’s first great sorrow came when he 
was just sixteen. He lost his mother. With 
nothing now to keep him in New York, and 
with a boyish desire for adventure, he joined 
the United States Marine Corps. In the 
service he received what has been the firm 
toundation of his remarkable career : terrific 
lessons in training, self-discipline, square- 
ness, fairness, and clean-cut manliness. 

After serving his enlistment he returned to 
New York, and again came that urge and 
longing to find himself. Having always had 
a great hunger for beauty, a love of art, he 
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*“Aello, Everybody!” 


was one of the first to 
see in our primitive mov- 
ing pictures the beginning 
of a new and powertul 
world industry. 


UP FROM THE BEGIN- 
NING 


His entrance into the 
world of the “movies” 
was in Forest City, Pa.; 
his first theatre was an 
empty store, with chairs 
from the local under- 
taker’s parlor. His first 
audience consisted of 
hardened miners, the 
habitual patrons of the 
saloon; his first picture 
was presented on a flut- 
tering screen, with a 
faulty projector and poor 
lights. But, in this crude 
workshop, he found him- 
self. It was the “corner 
stone” of the present 
“Cathedral of the Mov- 
ine Picture”’--the Roxy 
Theater in New York. 
There he put his dreams 
into practicality, there he 
experimented, planned, 
and _ thought. 

New ideas came, ideas 
concerning presentations, 
stage effects, lighting, 
synchronized music, at- 
mospheric prologues. He went back to the 
city of Minneapolis, in which he had once 
been a “failure.” Here he put his ideas into 
effect, long before New York paid any heed 
to them. 

From that time on Roxy's life has been 
one of the greatest romantic dramas on any 
stage. His return to 
New York was ac- 
companied by neither 
music nor acclaim. No 
one on our great street 
of adventure, Broad- 
way, had heard. of 
him; but, this time, he 
knew himself. In 1913, 
at the Regent Theatre 
on Seventh Avenue, 
he enlightened the city 
of New York by giv- 
ing the motion-picture 
public what it had al- 
ways wanted, and he 
“arrived”. With the 
opening of the Mark 
Strand in 1914 (at 
that time our finest 
movie theatre), Roxy 
was made the manag- 
ing director. Follow- 
ing that, he devoted 
his inspired energies, 
his farsightedness, and 
his magnetic person- 
ality to the Rialto, 
Rivoli, and Capitol 
theatres successively— 
and successfully. 
Early this year he 
opened his own theatre 
“The Roxy”, which is 
regarded as the largest, 
the most beautiful and 
the most luxurious in 
the world. 


A Trip “Back Stage” Elicits “‘Roxy’s” Personal Story 
By LUCILLE AUSTING 


IN THE STUDIO 

Let us take a trip to the top of Roxy's 
theatre, where we find the broadcast room. 
We sit in a tiny balcony, watching the scene 
below. There is a tension in the air that 
makes us tingle, perhaps with anticipation, 
with expectancy. Here come Roxy himself, 
program in hand. He is tense, smiling, alert. 
The grand pianos and the organ are ready, 
in their respective corners. The music 
stands are arranged on either side of the 
“mike”; musicians in evening dress are wait- 
ing for their signal to begin. The audience, 
surely, are more nervous than they. 

The announcer says “It's Roxy's Hour— 
WJZ,” and Roxy goes to the “mike.” The 
welcome “Hello, Everybody!” goes on the 
air. Somehow that scems to break the ten- 
sion, and we relax. 

In the studio, Roxy reminds us of a race- 
horse, every nerve on edge, straining, eager 
to begin. His showmanship is remarkable; 
he seems to be a combination of Beiasco and 
Whiteman. He is a genius, with the abso- 
lute feeling for the mood of each and every 
number. Those who listen-in may know that, 
throughout his program he gives, absolutely, 
of himself. He guides, directs, restrains, 
uplifts, with an uncanny instinct for the 
right effect. A charming love ballad is be- 
ing sung by two equally charming young 
people. There is Roxy beside them, smiling, 
beaming, living it with them. Next his 
orchestra plays .an exquisite selection. Roxy 
is again with them, his hands guiding the 
musicians, softening tones there, bringing 
wondrous effects here. Then comes jazz 
music, and with it another Roxy, swaying, 
almost charlestoning with them. 

The final number was a new one, rendered 
by a group of colored singers, the “Carolina 
Serenaders.” Their rich voices were un- 
believably beautiful. rising and falling like 

(Continued on page 670) 


The house that radio built. The palatial Roxy Theatre at Seventh 
Avenue and 50th Street, New York City, from which. the Sunday- 
afternoon and Monday-evening programs of ‘“‘Roxy and his Gang” 


are broadcast. 
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Raising the Curtain on Godfrey Ludlow 


AY I raise the curtain on the life 
of Godfrey Ludlow, the famous 
Australian violinist who broad- 
casts each Sunday from WJZ and 
its associated stations? You who sit in 
your homes, listening-in to the magic of his 
music, have you, not wondered about the man 
himself, he who gives so freely of that 
genius within him? The radio will always 
seem something supernatural, for through 


it we can almost feel the souls of those to’ 


whom we listen—coming from the no- 
where, regarding neither time, space, nor 
distance. 

I met Mr. Ludlow recently. It was an in- 
spiring, happy afternoon at his charming 
home over which his mother graciously pre- 
sides. The rooms seemed to radiate the love 
of music, of beauty—it was restful and 
peaceful. -The setting was perfect for a 
glimpse “behind the scenes.” 

Mr. Ludlow surprised me; perhaps I ex- 
pected to find an older gentleman—surely a 
temperamental, nervous one, not of our 
world—‘“soulful” looking and “musiciany.” 
However, a_ splendid-looking young man 
briskly entered the room, there was a firm 
handshake, a.crisp, pleasing voice, and eves 
which at once gave me the impression that 
the owner possessed a keen sense of humor. 
For the benefit of the feminine readers, nvay 
I add that Mr. Ludlow is unmarried? 

You have heard many times that the truly 
great are the simplest, the most kindly and 
sincere—and it is so true. I felt that Mr. 
Ludlow had been an acquaintance for a long 
time, for he, unquestionably, has all these 
attributes. We discussed music, the radio, 
a mutual friend—before we came to the im- 
portant business of the afternoon—our inter- 
view. It must be said here Mr. Ludlow is 
an extremely modest man, for at the word 
“interview,” I was turned over to his mother. 


One could write at great length on Mrs. 
Ludlow, and it would be of the keenest in- 
terest, for theirs is a delightful partnership. 
She, herself a splendid musician and a sculp- 
tress of note, has been, I am sure, his 
greatest inspiration. She told me that. after 
each Sunday-night broadcast at WJZ, her 
telephone rings, and it is her son, desiring 
above all mother’s opinion of his work. 


ABOUT THE WORLD 


Mr. Ludlow was born in Australia, and 
with him was born the love of music. When 
a child, he took lessons on the violin from 
his mother. At the age of nine he entered 
the musical examinations being held for 
children between the ages of nine and four- 
teen in New South Wales; he came out 
victorious. Five years later he was sent to 


Prague, where he studied for three years. 


Later came two years’ study with Sevcik, 
in Vienna. At seventeen he entered in the 
Meister Schule of the Impetial Royal Acad- 
emy of Music in Vienna. Following this 
came a two-year tour of Europe, with ap- 
pearances before the Sultan of Turkey, the 
royal family of Greece, and, by a command, 
at Buckingham Palace, London. Two won- 
derful years with Auer in Russia were fol- 
lowed by the outbreak of the war. At that 
time of upheaval Mr. Ludlow was in Ger- 
many, en route to London from Russia. He 
was twice arrested as an alien enemy and 
then interned in the Ruhleben prison camp. 
For four years of deadly inactivity he was 
a prisoner. Finally he was allowed his violin 
and he played, as perhaps he had never 
played before, for his inmost nature was 
touched by the bleeding bodies and souls of 
the war. It was a strange audience—this 
prison one—of homesick, heartsick, war- 
sick men. 

Out of prison in 1918, he went to London 
and toured the British Isles with Dame 


By JULIA DUNCAN 


Godfrey Ludlow, staff violinist of Station WJZ, with his Stradivarius. 


Nellie Melba. In 1924, Mr. Ludlow came 
to America. But even then he was not 
through with poverty and hardships, for he 
came unheralded—unknown. We are always 
far too busy to listen to the heart-hungry— 
to those who have only the intense longing, 
to be able to give that. “something,” which 
seems to consume them. It is only when the 
head-lines blaze forth the news that a 
“Second Bernhardt” or a “Second Kreisler,” 
has been discovered, that we sit smugty back 
and say “Oh, yes—I always knew be had it 
in him.” 
HIS RADIO CAREER 

Mr. Ludlow’s connection with WJZ began 
one certain day, when his financial posses- 
sions amounted to forty-four cents. He 
went to the station’s directors, believing in 
himself, and persuaded them to engage him 
as their staff violinist. And they did so— 
WJZ was the first radio station in the coun- 
try to have one. Mr. Ludlow was the first 
violinist to give a “muted” program, and it 
was highly successful; five hundred letters 
were received after his first broadcast. His 
trip to WJZ that particular time must have 
been an inspired one, and the days of a 
financial tating of forty-four cents are hap- 
pily past. What an inspiration to the rest 
of us, who are oftentimes similarly situated 
—financially. . 

Mr. Ludlow is again the recipient of the 
same glory and fame, which had formerly 
been showered upon him in Europe. He has 
unerringly sensed that the world is music- 
hungry, longing for the beauty of the old 
masters, and he confines his programs to the 
classics, giving one sonata a month. 

Since beginning his broadcasts, Mr. Lud- 
low has received fifty thousand letters from 
people in every walk of life, all over the 
country. These letters express genuine ap- 
preciation and gratitude. Mrs. Ludlow kindly 
read some of them, wonderfully sincere 
letters, as well as exquisite poems. These 


‘letters are all appreciated by them, and I 


know the “partners” find great joy and satis- 
faction in the knowledge that their audience 
is so whole-heartedly with them. Mr. Lud- 


low thoroughly enjoys broadcasting, in fact; 
finds in it the same thrill that he does in 
his concert work. It is good to know this, 
for it gives us an even greater happiness in 
listening -in. 

A MAGICAL HARMONY 

The medium for Mr. Ludlow’s violin 
witchery is a priceless Stradivarius which he 
uses in all his WJZ recitals; it was obtained 
from the vault of the De Rougemont family, 
at Brighton, England, where it had lain for 
almost a century. Little is known of its 
actual history, save that it was played in 
Berlin late in the eighteenth century and in 
the early part of the nineteenth century be- 
fore the Emperor Napoleon at Versailles. 

It has been said that Mr. Ludlow has taken 
Kreisler’s place in writing transcriptions; 
his “Estrellita” has had a colossal sale. His 
style of playing, also, has been compared to 
that of the noted Norwegian violinist, Ole 
Bull. 

AN ENJOYABLE EXPERIENCE 

Mr. Ludlow has had many amusing ex- 
periences. At one time he was giving an 
out-of-town concert and found it necessary 
to change from his train to a bus at a certain 
junction. Unfortunately the bus had already 
gone and another conveyance was at once 
needed. An obliging man offered to motor 
him the remaining miles, not knowing who 
his passenger was. As they were driving 
along, Mr. Ludlow remarked that there 
seemed to be a great number of radios in the 
vicinity. The driver agreed, and offered the 
information that he, too, had a radio, which 
he greatly enjoyed—particularly in getting a 
New York station, WJZ. They had a cer- 
tain violinist on that station every Sunday 
evening, he went on, and he listened for this 
number every time. “Yes, sir—that violinist 
couldn’t be beat.” .They drove on for awhile 
in silence and then Mr. Ludlow asked the 
name of the violinist who had so impressed 
his host. Well—he thought it was some- 
thing like “Ludlow—Mr. Godfrey Ludlow.” 
The drive continued in silence for a few 

(Continued on page 670) 
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Radio Listeners Vote for Favorite Composers 


Beethoven. Schubert and Herbert Leaders in Ballot: Classical Music Popular 


NATION-WIDE expression of opin- 
ion by radio listeners shows that the 
favorite composer is Beethoven, and 
Wagner’s Overture to Tannhauser 

the favorite type of music, according to a 
statement issued recently by Mr. Arthur 
Williams, vice-president (commercial rela- 
tions) of the New York Edison Company. 
These opinions were obtained through a 
questionnaire distributed by the company in 


connection with the Edison Hour, which is 
broadcast weekly over WRNY, the Rapto 
News broadcast station in New York. 

“The standard of musical taste of radio 
audiences is very much higher than perhaps 
it is commonly rated,” said Mr.’ Williams, 
reviewing the results of the questionnaire, 
in which 4,800 radio listeners cast a total of 
79,800 votes for 50 composers and 18 types 
of musical compositions. “Following close 
after Beethoven—considered by musicians 
the master of composers—with 3,245 votes, 
comes another of the great immortals, Franz 
Schubert, with 2.971 votes. Third is our 
popular American composer, Victor Her- 
bert, whom 2,935 of the 4,800 included in 
their preference. 

“Second in popularity to Wagner’s master- 
piece, the Overture to Tannhduser, as a type 
of musical composition, comes the Poet and 
Peasant Overture by Franz von Suppe, with 
the Marche Militaire of Franz Schubert 
third. The musical tastes of men and women 
are practically alike,’ Mr. Williams said, 
telling of some of the interesting facts re- 
vealed by the questionnaires. “Instrumental 
solos proved to be more popular than vocal 
solos, with 2,720 votes favoring the former, 
and 1,422 for the fatter. 2,110 votes were 
cast for orchestral music alone, 


“One of the significant things shown in 
the questionnaire, which seems to indicate 
that the tastes of listeners everywhere are 
alike,” Mr. Williams stated, “is that the rela- 


tive positions of the leading composers and 
compositions were the same for each thou- 
sand of the questionnaires tabulated. The 
space left on the questionnaire for remarks 


provoked much lively comment. The men 
had more to say, and were much more posi- 
tive in their opinions than women. Thirty 
asked for jazz, and more than 135 de- 
nounced it in no gentle terms. 

“Radio announcements came in for their 
share of comment. 1,741 desired brief an- 
nouncements, while 2,465 indicated a prefer- 
ence for longer descriptive announcements. 
Few, however, contented themselves with a 
mere indication of choice. The opinions of 
most on this score were expressed very defi- 
nitely, and positively, and even at great 
léngth. 

“In the few questions appended concern- 
ing the broadcasting of household matters, 
the women indicated a preference for talks 
relating to cooking,” Mr. Williams con- 
cluded. 

The first ten composers in order of choice 
are: Ludwig van Beethoven, Franz Schu- 
bert, Victor Herbert, Richard Wagner. 
Felix Mendelssohn, Fritz Kreisler, Franz 
Liszt, Charles Gounod, Peter Tschaikowsky. 
Wolfgang Amadeus Mozart. 

The first ten compositions are: Overture 


to Tannhduser, Wagner: Poct and Peasant 
Overture, von Suppe;: Marche Militatre, 
Schubert; Fifth Symphony, Beethoven; ('n- 
finished Symphony, Schubert; Ballet Music 
from Faust, Gounod; Meditation from Thais, 
Massenet; Liebesfrend, Kreisier; H. M. S. 
Pinafore, Sullivan; Nutcracker Suite, 
Tschaikowsky. 

Ludwig Van Beethoven, the unsurpassed 
master of instrumental music who was elect- 


ed the favorite composer of radio listeners, 
was born in Bonn, Germany, on December 
17, 1770. Both his father and grandfather 
were singers, so it was not surprising that at 
the early age of four he showed a love for 
music. His father, who is described as a 
shiftless character possessing only mediocre 
musical ability and a craving for liquid 
stimulants, recognized his son’s interest and 
decided to instruct him on the piano so that 
he might exhibit him as an infant prodigy. 
The parent proved a cruel taskmaster, and 
the young son acquired much musical knowl- 
edge before he was many years older. 
Beethoven’s musical talent was so evident 
that he made rapid progress in the institu- 
tions of training he attended. When he was 
only eleven he wrote his first compositions. 
but it was his renditions of them on the 
piano and the organ, rather than the works 
themselves, that attracted attention He 
progressed rapidly with his studies of piano 
and composition under the tutelage. of the 
best musicians of the period (1793), spend- 
ing most of his time in Vienna. He began 
his public career at the age of 25, and in 


‘spite of his independence of spirit and his 


uncouth manners, received flattering recep- 
tions in the houses of the nobility. He was 
(Continned on page 704) 
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éé AVE on, MacBluff,” commands 
the hausfrau, advancing the left 
flank of her lines with a vacuum 
tank. “I gotta do my _ spring 
renovating, ain't 1? Can I help it if you got 
the cog-wheels yanked outa your tour-tube 
set? Roller-skate outa that corner and help 
me move the desk.” 

“Easy, femme,” I growls, “tread not on 
these sacred precincts or I'll knock you for 
a loop aerial. Whatsa idea, spring house- 
cleaning in July? And just when I got all 
these small parts in piles so I won't get ‘em 
nuxed! Let the dust stay!” 

Old Tronsides heaves a mop in my direc- 
tion. “Slide that mess of five-and-dime 
hardware onto the porch until I disinfect the 
woodwork. Why’d you have to bolshevik 
the set, anyway? And why here? Ain't 
you got repairing rights at The Master's?” 

“And ain’t I also got a home?” I counters. 
“All right, Galloping Gold Dust, I'll accom- 
modate you this once. But just for that I 
gotta, good notion to sashay over to Jerry's 
pronto.” 

“You've been eating Mexican chili again!” 
bats out Doris. “Exit! A husband outa 
work is as dangerous as a revolving door 
on a saloon!” 

I don’t like the acoustics in that crack 
about labor. “Who's outa work?” I de- 
mands. “Ain’t we just run up nine months 
in the Inanities? Ain't we got a bank bal- 
ance that uses a flock of ciphers on the 
sunny side of the decimal point? And ain’t 
we the proud owners of this hideaway here 
at Brightmere-on-the-Deep? Whadda you 
want a guy to do—die hoofing on Broad- 
way?” ; 

The eternal agony kinda smiles, wan and 
discouraged. “Oh, Joe, dear, ['m sorry | 
was cross. But this house—it’s so dirty— 
and I’ve not had a good chance to clean it 
for months—now be a good boy and go roll 
your hoop.” 

It’s so seldom that I gets a chance to play 
hookey without needing a certified alibi that 
| don’t -give the girl no time to change her 
mind and find some job for me to swear 


Till the Clouds Roll Ory 


‘By ROBERT FRANCIS SMITA 


over. I ankles through the back gate and 
canters up tne hill to The Master’s. 

We're Mr. and Mrs. Joe Hammerstein, 
dancers on Broadway, late of the Jnanities 
and now basking on the sands of Long 
Istand in blissful ignorance—and how ! 

The gentleman I’m due to visit is our old 
friend, adviser and comedy relief, Jerry 
Lawson. He’s a _ millionaire by several 
bonds, and a scientist by many brains, but 
as a humorist he’s as original as a Christmas 
card and thicker than plots in Russia. The 
Master—so-called by the help—has a brand 
new laboratory building, ccnstructed to fit 
his own ideas; whims and fancies. But I'm 
wise, and don't tease any strange push-but- 
tons. 

“Hello, Jerry.” I greets, popping my cele- 
brated skull through the door into the main 
joint. “Working hard?” 

It's a sorta platitude I use, since you gotta 
label comedy with Jerry, though he’s im- 
proved wonderfully since I took him in 
charge three years ago. Today he’s squat- 
ting in his wrecked morris chair—thinking 
chair, he calls it; it looks more like it was 
sinking—head back, his dark wavy hair 
mussed, horn-rim cheaters askew. He gives 
me the usual how-do, and I flops onto a 
box. The Master's silent for a spell. 

“What's the birdie been saying?” I in- 
quires, at length. 

“Birdie—oh, you mean—why, [ was just 
thinking of several things.” 
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“Original, ain't you?” | grins. “Most of 
us have only single-track minds.” 


Jerry smiles faintly, and sits erect. brush- 


-ing his hair from his orbs with a vague ges- 


ture of indecision. ‘Oh, it’s just my weather 
control again,” he sighs. “I don't dare -use 
even one twentieth of the full power input 
except for a few moments early in the 
morning. It’s tying up my experiments.” 

I might crack that Jerry's midnight-oiling 
a gag to bump Jupiter Pluvius off his polit- 
ical job with the cloud trust. Just at present 
the gears don’t mesh, or the belt slips, or 
something; anyway, it ain't successful 
enough to rate any twenty-four .sheets. I 
gets a lot of innocent pleasure kidding him 
about it. 

“If you gotta use so much juice, won't 
your dingus be just as impractical later as it 
is now?” T demands, showing a ray of sense. 
“If you bloop now, won't you bloop in the 
future, success or no?” 

“Well put,” lauds The Master. “Yes, it 
would, Joe, only once I have definitely ascer- 
tained the correctness of my principle, it will 
be but a small detail to lessen input and at 
the same time evolve a more effective output. 
Merely a matter of efficiency and time. That 
will come later.” 

“Unfortunately,” continues Jerry, “my top 
power input right now is so great that only 
in the remote regions of the globe -will I 
dare use it at all. My one chance is appar- 
ently in mid-ocean: in fact, I am even today 
partially engaged in fitting up the Aurore 
with apparatus conducive to that end,” 
(Continued on page 71%) 
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‘Turn it on fudl, 
I does——~” 


“*Success! “pelle Jerry. 
Joc, quickly!’ 
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A general view of the arena floor and the mezzanine of the Madison Square Garden, giving an idea of some of the elaborate exhibits at the 


URING the week of September 19- 

24, 1927, the products of more than 

three hundred manufacturers of 

radio apparatus were on exhibit at 
the Fourth Annual Radio Worild’s Fair, held 
in Madison Square Garden, New York City. 
Thousands of dollars were spent by the ex- 
hibitors in an effort to make this year’s show 
bigger and better than the preceding ones, 
and the consensus of opinion was that they 
had succeeded. 

On the main arena floor of the vast 
Garden were the booths of the set manufac- 
turers, while in the Exhibition Hall in the 
basement and on the mezzanine above the 


Radio World’s Fair: 


Above are shown Betty Burke 
holding a home-built receiver ap- 
propriately named after the Spirit 
of St. Louis, and the smailest 
three-tube set with loud speaker 
entered in the Amateur Set 
Building Contest. 

© International Newsreel. 
At the left, John H. Muller and 
his glass-enclosed A.C.-operated, 
6-tube T. R. F. receiver. At the 
right is the entry of H. W. 
Press, who carved out the ““DX- 
hound” panel with a jack-knife. 

© Herbert Photos, Inc 


© International Newsreel 


arena were the exhibits of the manufac- 
turers of parts and accessories. Also in the 
basement was the glass-enclosed. broadcast 
studio, from which programs of all types 
were put on the air during show hours, from 
1 to 11 P.M. The presentation of prizes was 
made in this studio and the speeches of 
visiting celebrities were broadcast from it. 


In general the number of tuning controls 
on receiving sets has been reduced to one 
or two. The majority of. the receivers 
shown employ from six to eight vacuum 
tubes and some form of shielding. Some of 
the sets are completely shielded, even the 
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vacuum tubes being hidden beneath protec- 
tive “cans.” The more elaborate sets have 
loud speakers built into the consoles, which 
have ample space for socket-power units 
also. 

Many Of the receivers that are being pre- 
sented for the coming season use the new 
A.C. yacuum tubes, which obtain their fila- 
ment power from the alternating-current 
house mains.. A set using these tubes and a 
“B” socket-power device is completely “elec- 
trified.” 

THE THEATRE OF WONDERS 

A great deal of interest was shown by 
visitors in the scientific experiments that 
were performed daily in the “Theatre of 
Wonders,” which occupied one end of the 
Garden's vast basement. The research lab- 


oratories of the General Electric Company — 


and the Westinghouse Electric and Manu- 
facturing Company supplied the apparatus. 
Capable lecturers explained the modern 
miracles to the visitors. 

It is difficult to enumerate all the marvels 
that were shown in this theatre, but a few 
were of such extraordinary interest that they 
stand above the rest. For instance, the atom 
and the electron are almost household words 
in this day and age, but it is extremely 
doubtful if many of the readers of Rapio 
News, except those who visited the Radio 
World’s. Fair, have heard or seen these 
minute particles. The smallest voice in the 
world—that of the atom—was magnified 
twenty trillion times by a device which is 
said to be so sensitive that the growing of a 
rose sounds like thunder. Then it was pos- 
sible to visualize the atom in its journey 
through space. X-rays were brought to the 
aid of experimenters for this machine, so 
that one could actually “see” the atoms, such 
as those which are thrown off from the sun. 
The electrical atom, it must be remem- 
bered, is approximately 100,000,000,000 
times smaller than the point of a pin, yet 
by means of a machine, that rightly was 
in the Theatre of Wonders, it was pos- 
sible to measure the electrical charge of 
a single atom. 

One of the most interesting of all the 
exhibits was the cathode-ray tube, devel- 
oped by Dr. Coolidge of the General 
Electric Company. With this tube it is 
possible to get an electron stream about 
eighteen inches long -outside the end of 
the tube, across which is a voltage of 
350,000. It is estimated that the electrons 
are travelling at the rate of 150,000 miles 
per second, which is only 36,000 miles per 
second slower than the speed of light and 
radio waves. Many intensely interesting 
experiments can be performed with these 
rays; for example, if a piece of mineral 
crystal is exposed to the rays for a very 


; _ Peridyne shield and 
coil. exhibited at the RADIO NEWS booth 


A large model of the 


at the Radio World’s Fair. Miss Sadie 

Bernstein is holding the normal-size Peridyne 

_ Shield, which was developed@ by Hugo Gerns- 
back, editor of this magazine. 
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short time it glows as if it were red hot, but 
it can be held in the hand with no perceptible 
change of temperature. 

The latest development in the field of 
magnetism was demonstrated by keeping a 
bar of steel six inches long and one-half inch 
square floating above a similar bar; the two 
bars, magnetized with like poles opposite, 
were held apart by the magnetic repulsion 
between them, which exceeded the force of 
gravity. These two pieces of cobalt steel 
alloyed with tungsten, according to a for- 
mula developed by Dr. P. H. Brace of the 
Westinghouse Company, make the strongest 
permanent..magnet known. This new alloy 
is so highly magnetized that a piece of it 
used as a horseshoe magnet will lift a bar 
thirty, times its own weight; this represents 
a strength five times that of the ordinary 
magnet. In addition the alloy retains its 
magnetism permanently. 

A demonstration that was of particular 

interest to amateur radio fans was a unique 
miniature broadcast station, transmitting ov 
a wavelength of three meters. The wave it- 
self was illustrated by a rope, oscillated by a 
motor, so that the movements of the rope 
corresponded exactly with that of the radio 
wave. A pair of paralle! wires (Lecher 
wires) were strung beside the oscillating 
rope and over these the radio waves passed. 
In order to show the points on the wires at 
which the voltage nodes of the wave were 
located, the demonstrator passed a smal 
flashlight bulb along them. The lamp glowed 
with the greatest brilliancy at the nodal 
points and these corresponded exactly with 
the nodes as illustrated by the rope. A neon- 
filled tube was also employed instead of the 
flashlight. 
. Another scientific marvel shown was the 
grid-glow relay, recently developed by D. D. 
Knowles, a 28-year-old research engineer 
of the Westinghouse Company. This re- 
lay has an amplifying power of approxi- 
mately one hundred million. The energy 
required to operate it is about one-bil- 
lionth of a watt, or about 1/40,000th of 
the energy exerted by a fly in crawling 
vertically upwards one inch in one second. 
This infinitesimal amount of energy is 
sufficient to start a current as high as 25 
milliamperes flowing through the grid- 
glow relay tube. This latter current is 
sufficient to start a current as high as 25 
about 25 amperes, which in turn is ample 
for operating almost any machine. 

It was this same. device which figured 
in one of the last public acts of the late 
Judge Elbert H. Gary, chairman of the 
United States Steel Corporation. Seated 
in his office in New York, Judge Gary 
passed his hand over a crystal ball, which 
controlled the amount of light going to 

(Continucd on page 707) 


In the center are G. Clayton Irwin, Jr., Director of the Radio World's Fair and Gov. Alfred E. Smith of New York, examining a picture of 
the governor sent by radio. To the left is the picture-transmitting apparatus developed by Austin G. Cooley, and at the richt is Mr. Cooley with 


his picture-receiving apparatus. 


© International Newsreel 
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pocket crystal receiver 
for antenna and a rotary switch for finding sensitive 
introduced this 
Its relatively long horn is said to be 


conveniently compact. 
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me The New Radio Styles From Paris 


Latest Developments and Novelties by French {Inventors 


At the left is Captain Raymond Jonaust 
checking his electromagnetic clock which 
is controlled by a potassium-coated photo- 
electric cell, A beam of light from the 
right-hand wall-case strikes a mirror on 
the pendulum in the case at its left. This 
beam is reflected back to the photoelec- 
tric cell in the middle of the first case. The 
cell sends through an amplifier an electric 
impulse which corrects the clock at the 
left. Below is Capt. Jonaust with his 
assistant, Jean Calle, working on the elec- 
tromagnetic clock for the Paris Obser-. 
vatory. 


ek : eo SES i a ae 

M. Descarsins, a French military radio engi- 
neer, has developed a circuit into which he 
can put as much as 20 kilowatts, using a 
45-meter wave. His transmitter has been 
heard throughout Europe and the East as 
well as South America. He utilizes a new 
type of the Holweck demountable tube, which 

can be repaired if it is damaged. 
(© Photos by Wide World. 
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Some of America’s Radio Fashions; 


Recent Applications of Engineering Skill to Practical Purposes. 


Below is D. D. Knowles, the 28-year old inventor of the grid- 
glow relay tube which bears his name. This relay has been said 
to be the most sensitive current-controlling device ever developed, 
as it functions on a billionth of a watt. It is set in operation 
by the light of a match, or the approach of a human hand or a 
drop of water. Mr. Knowles was recently awarded the John 
Scott Medal, which is given in recognition of inventions useful 
for mankind. ©P & A Photos 


During a recent welcome by New York City to the homecoming 
ete aviators, these giant loud re were installed on the roof of 
en an office building on lower Broadway, so that ‘‘downtowners” were 
able to listen to their own greetings to the heroes. These “‘three- 
quarter-mile” horns were described in our August, 1927, issue. 
© Westinghouse Electric & Myg. Co 
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Below is shown the equipment which is 
employed to broadcast for the benefit of air- 
craft, bulletins on weather conditions from. 
the Weather Bureau in Washington. D. C. 
Information on rain, sleet and snow is now 
sent out on three different wavelengths by 
the transmitters of NAA at Arlington, Va.; 
so that aviators can be informed of weather 
conditions while in flight. The transmitter at 
Arlington is under remote control by the 
instruments shown in the illustration below; 
the tape makes and breaks contact, forming 
the dots and dashes of code messages. 
© Harris & Ewing. 


* At the headquarters of the U. S. Navy 
in Washington, has been installed radio 
equipment for transmitting to ships at 
sea facsimiles of maps, drawings and 
written orders. Admiral Eberle, Chief 
of Naval Operations, is seen beside the 
apparatus, which sent the first messages 
of this kind to the U.S.S. Seattle, the 
flagship of Admiral Hughes, who is in 
command of the Fleet. : 
© Times Wide World. 
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260,000 Good Customers Waiting for Radio 


$26.000.000 Conservative Estimate of Apparatus Needed 


HERE are 260,000 prospective cus- 
tomers who seem to have been over- 
looked by radio manufacturers, deal- 
ers and community set builders. 

They spend over two billions of dollars a 
year for other things. Radio would be use- 
ful and valuable to them and there is no 
doubt that they would buy apparatus if they 
were approached by efficient salesmen. 

There are many reasons why they should 
make regular and systematic use of radio. 
Some of them already recognize that. They 
see others in the same line of work using 
radio receivers, and here and there one that 
has a transmitting outfit also; naturally, 
they do not wish to be left behind in the 
march of progress. 

They need the best receiving sets, and 
$100 each would be a conservative average 
expenditure to cover their radio needs. 
That, in the aggregate, would amount to 
over $26,000,000. 

This enormous field is almost untouched, 
as is shown by an investigation in which 
many of the prospective customers have been 
so kind as to assist., The customers are scat- 
tered throughout the United States and there 
are many within the reach of every local 
radio dealer and community set builder. 

These prospective buyers of radio are the 
public schools of the United States. They 
are without radio, except for a negligible 
percentage, although there is no place where 
radio is more needed, more useful or more 
appreciated than in a school. If the schools 
of other countries were included—and they 
need radio as much as ours do—the figures 
would stagger the imagination. 


MORE THAN A QUARTER MILLION 
SCHOOLS NEED RADIO 


There are 263,204 public schools in the 
United States. - In these schools are more 


By ARMSTRONG PERRY 


than 25,000,000 pupils. There are more open- 
ings for making a sale to a public school 
than for selling to a private citizen. 

First, consider the school board. The 
boards are inclined to be conservative about 
adding new equipment, but radio demonstra- 
tions at schools and in the homes of mem- 


bers of school boards have produced sales. © 


Where the school board would not buy at 
first, pupils, parents, teachers and the public 
sometimes have been aroused to ask that the 
schools be equipped with receivers. 

When the tax payers speak, the school 
board listens. Many tax payers realize, when 
the matter is placed before them, that pupils 
ought to be hearing, in their schools and un- 
der the supervision of educators, the music, 
the lectures, and the talks by men and wom- 
en who are making history, these being 
breadcast ‘daily. Those who object to cer- 
tain radio features that they do not want 
their children to hear, have to agree that the 
only way to make sure that they will hear 
the best is to have them listen where com- 
petent teachers control the tuning dials. 

If school officials will not appropriate 
money for radio, there are other ways of 
securing it. School teachers and pupils have 
arranged entertainments, exhibitions and 
sales to raise money for radio, as well as for 
other things that they wanted in the school 
room. 

Some community set builders and dealers 
have made sales by installing receivers in 
schools and bringing in events of outstand- 
ing interest, such as the superlative concerts 
or the championship football games. . Ad- 
mission fees sometimes have brought in 
enough to buy the receivers. School chil- 


An example of how radio is arousing scientific interest amongst students. The official ‘‘cheering- 


section” at a 


events stands at the right whispering into the mike the cheers which will be 
magnified by the amplifier on the table and used to dumbfound the “enemy.” 


This stunt was 


devised by students of the Brooklyn Tech. High School in New York City. 


© Herbert Photcs, Inc. 


dren like to sell tickets for school events and 
the public buys them. 


Another good opening is with the Parent- 
Teachers’ Associations. They give to schools 
many things that cannot be purchased from 
school funds without too long delay or too 
much hard work in securing action. In 
some communities they have supplied all the 
schools with radio sets. A school board may 
make excuses for not buying a radio receiv- 
er, but where is a board that will reject such 
a gift, especially when it is offered by an 
influential organization ? a 

Then the public-spirited men and women 
in every community are glad to give some- 
thing of real value to a school. Often a 
popular school principal or teacher is on 
such good terms with well-to-do people as to 
be in a position to suggest that a radio re- 
ceiver be presented to the school. It is as 
fitting a memorial to a prominent citizen or 
to a boy or girl, who died while of school 
age, as a bronze tablet, and is much more 
useful. Some dealers have approached 
school principals and teachers on such mat- 
ters and have found them enthusiastic allies. 
The donor of a radio set deserves and has 
the appreciation of the whole community. 


SALES TO SCHOOLS INCREASE DEMAND 
IN HOMES 


The installation of a radio receiver in a 
school creates a demand for tubes, batteries, 
socket-power units, parts for home-built sets 
and all accessories. Many schools need 
more than one receiver, and several loud 
speakers attached to each receiver, in order 
to serve their classrooms. 


A school requires a larger and better ra- 
dio outfit than many’ private residences have, 
and the use of one of the latest and best re- 
ceivers in a school creates a demand for bet- 
ter sets in the homes of the pupils. The 
adoption of radio by a school also influences 
those conservative persons who wait until a 
new article or method is well established be- 
fore investing in it. 

Some schools encourage pupils to build 
receivers for home use. Some have work- 
shops where the young set builders work un- 
der the supervision of manual-training teach- 
ers. In one state, in a single year, school 
officials reported that more thans 4,000 re- 
ceivers were built by pupils and it is believed 
that as many more were built, but not re- 
ported. 

Here and there a‘school principal has per- 
mitted an enthusiastic pupil to organize a 
radio club, build a transmitter and get into 
the amateur game. Is there any activity 
that interests. boys of scientific tendencies 
more, or accomplishes more satisfactory edu- 
cational results with such boys? 


SET BUILDERS, DEALERS, MANUFAC- 
TURERS, SHOULD GRASP OPPORTUNITY 


It seems obvious that the public schools 
offer one of the greatest fields for the radio 
manufacturer, distributor and community set 
builder, a field in which thev can secure 
profitable business and also perform a need- 
ed service for every school, every community 
and the cause of education. 


The organization of school systems makes 
it possible to sell radio receivers to many 
schools in a town, city, district, county or 
state by dealing with one man or group of 
meri. School books and equipment often are 
endorsed by officials in a way that makes it 


: almost sure that all schools under their su- 


pervision will use the article endorsed. 


And yet, great as this field is, and near as 
it is to. every man and concern in the radio 
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The radio industry, in grasping the great 
opportunity presented by public schools, will 
run no risk of offending educators so long 
as the business methods employed are prop- 


As may be seen from the comparative sizes of 
these buildings, entirely too few schools in the 
United States employ radio receivers as means of 
education for younger children, who would doubt- 


jess be much benefii.d by the use of radio. 
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business, not one per cent of more than 500 
national, state and local school officials ap- 
proached in my investigation even so much 
as intimated that they ever had been ap- 
proached with plans for equipping schools 
with radio. A newspaper article stated that 
Mr. Atwater Kent had cooperated in the 
equipping of the schools of Atlanta, Geor- 
gia, with receivers, and there may be a few 
others who have not been asleep at the 
switch. Atlanta has become an outstanding 
example of a city that knows how to utilize 
radio in the public schools. 

No state superintendent of education was 
found who had even gone so far as to com- 
pile a list of the schools in his state that 
were using radio. Letters addressed to all 
the superintendents of school districts in two 
states, at the suggestion of the state super- 
intendents, brought information of a few 
schools in which radio is used, but the pro- 
portion is small. 

The National Education Association, the 
great organization and clearing house of the 
educators of America, stated that “Radio 
will become .an increasingly important fac- 
tor in the daily life of our people and its 
influence will be more and more recognized,” 


but said also: “The National Education As- 
sociation has no committee to work out a 
definite project for schools and radio broad- 
casting stations, and so far has done (no) 
work on that subject.” (The word “no” 
apparently was omitted through a clerical 
error.) 

It is time for community set builders, local 
dealers and manufacturers to interest edu- 
cators in radio as a help to education. 


EDUCATORS CONSERVATIVE, BUT NOT 
UNFRIENDLY 


Educators are conservative. They have to 


- be, for a mistake might handicap whole gen- 


erations of children and set the nation back 
a quarter of a century in matters of educa- 
tion. 

Often they are handicapped by politics and 
lack of funds. They have not yet adapted 
the work of the public schools completely to 
the changed industrial, economic and social 
conditions of the twentieth century. Motion 
pictures still have but a small place in our 
school system, although they have become 
one of the greatest factors in the education 
of the whole world, for better or for worse. 


er. The educators who so kindly assisted in 
this investigation had no commercial motive, 
nor had I. The facts are being placed be- 
fore the radio industry on the low piane of 
a money-making opportunity only because 
industry must, of necessity, see prospective 
profits before it can act. 

The ultimate interests of educators, of 
men in the radio industry and of citizens in 
general are the same, and the fact that a 
business man has to make financial ends 
meet does not mean that his ideals are low. 
A radio set, even if it were placed in a 
school through sordid, mercenary motives, 
would still deliver educational materials , just 
as surely as water mains, even if laid by 
grasping hydraulic companies, would supply 
a community with life-giving water. 

No such objections as have been raised 
against the use of motion pictures in schools 
can be made in the case of radio. Highly 
inflammable film, running past lenses that 
concentrate heat upon it, has caused fires, 
panics and loss of life. No such disaster 
ever has been caused by radio; it is safer 
than’ electric lights. 

‘Motion picture producers have reduced the 
hazard by using non-flam film, but they never 
yet have produced enough films suitable for 
use in schools to supply the demand. Edu- 
cators who have tried to produce educational 
films have made flat failures more often 
than successes, because of their ignorance in 
the special technique of the movies. 

The cost of producing motion pictures is 
so great that few organizations ever have 
undertaken to produce enough to provide the 
schools with even one reel a week. Radiv, 
on the other hand, enables the educators 
themselves, at very low cost, to broadcast 
programs of any sort that they wish to con- 
duct. They can be received by thousands of 
schools. Often the owners of commercial 
broadcast stations are willing to bear part of 
the expense, or even all of it. If a program 
does not produce the desired result, the loss 
is negligible and a new type of program can 
be substituted immediately. 


RADIO HAS PROVEN ITS VALUE IN 
EDUCATION 


Aside from the natural and proper con- 
servatism of school officials, there is nothing 
to stand in the way of a movement to give 
America’s school children the benefits of ra- 

(Continued on page 664) 


Wherever radio has been used in schools both teachers and pupils have become enthusiastic disciples of the “School of the Air.” Our artist 


has pictured a school whose pupils are listening with keen interest to an educational address. 


talk at once. 


thousand schools might well enjoy such a 
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A NATURAL ERROR 
Mrs. See: “Turn off the radio, dear. The 
static is awful!” 
Mr. See: “It isn’t static, my love.- It’s 
only one of those modern-music concerts.” 


THEORY FUT IN PRACTICE 

“If you are a DN 
fan, use a_ small, 
opaquely-shaded bulb 
as the only source of 
illumination.” —Ramo 
NEws. 

“Petting Rule Hold. 
for Radio; Best Re 
sults in ~ - 
Headline in  Massa- 


chasetts paper. 


TOO MANY TUNING DIALS 


NeiGHBOR: “How many controls are there 
on your radio set?” 

Owner: “Three; my mother-in-law, my 
wife, and my daughter.” 


WHAT’S SAUCE FOR THE GOOSE-— 


ae 


Smart Sam: Dales jp 
see Senator Sorghum’s “ AN My \ 
radio bill is to be pre-  ~ Cn? pees 
sented before Con- a 
gress.” 

Dus Dora: “They 
ought to make the 
senators pay their own 
radio bills.” 


OPTIONAL 
CierK: “You had better get this new 
power tube for that set.” 
CustoMER: “Js it a necessity?” 
New Crierk: “No, it’s an RZA.” 


THE BEST KNOWN CALL LETTERS 
FOR THE MOTORIST 


& ¢o0 od /* _Con: “I got Sta- 
> =~ % tion WMBC, Detroit, 
last night!” 


Struct: “You can’t 
kid me like that. De- 
troit is FOB.” 


—Louis Greenspan. 


PAREGORICALLY SPEAKING 
The linking of the British empire by radio 
is.a big step toward the circumlocution of 
the globe—Punch, 2 
And television, it is to be hoped, will 


shortly lead to its greater circumspection, 


sovetee sRkATBED GaP 


puis page is devoted to humor of purely 
tadio interest; and our readers are in- 
vited to contribute pointed and snappy 
jokes—no long-winded compositions—of an 

igi nature. - For each one of this na- 
ture accepted and printed, $1.00 will be 
paid. Each must deal with radio in some 
of its phases. Actual humorous occur- 
rences, preferably in broadcasting, will be 
preferred. Address Broadcastatics, care 
RADIO NEWS, 230 Fifth Avenue, New 
York City. 


UO EL 


ONE MAN’S MEAT— 
SmitH: “I got Greece on the radio last 
night !” 
Brown: “Huh! I'd like to know how to 
get rid of it when I tune up my car!" 
—News of the World, London, 
SAFETY FIRST 
SonNy: “Daddy, 
mother wants you to 
look at a cobweb be- 
fore she brushes it 
away.” : 
_Dappy: “What’s so 
wonderful about it!’ 
Sonny: “She's 
afraid it’s part of the 
radio.” 


—William Herrmann. 
EVERY FAN HIS OWN LINDBERGH 
3 “Cloyd Clevenger, 
world war ace, is giv* 
ing practical lessons in 
airplane flying, from 
station KOA, Denver. 
A genuine airplane 
motor will be set up in 
the studio to add 
greater realism.” 
—E xchange. 
Here we have the radio student of avia- 
tion, adding a little realism on his own ac- 
count to his studies. 


REVISED VERSION 
There was a young fan of Centralia 
Who fished every night for Australia: 
He got some good practice, 
But, sad as the fact is. 
His efforts so far are a falia. 


TOOT! TOOT! 

Buy: “Say, Ernie 
I just got a radio set. 
Ernest: “Is tha- 
so? What kind of « 


set is it?” 

Bury: “I dunns, 
but I call it a railroad : 
receiver.” 


Ernest: “Why is 
that?” ‘ 
Bury: “Because it « iustles at every sta 
tion.” 


RADIO RHYMES 


weer | 


= 


"OU GeEE-- | WISH | HAD 
THe DOUG H 
To BUY MYSELE a 
RADIO £ 


ir MosT BE 
TWIST THE DIALS 
AND POLL THEM IN FOR. THE 
MILES AND mues/-. 


TO SETTLE BACK 
LISTEN AS 
AT MOSPHERE 

FILLED wtH 


FUN TO 


By & oe 


=~ 


AND WELL HOLY GOSH /-- IF THAT 
AIN'T GREAT 5 -- 
is JUST tS MINUTES MORE 
vazz / to war fl” 


| 
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SECRET SIGNALLING 


ao 
(S—— | 
Ce Controt 


KEY 


The picture above illustrates an ingenious British suggestion for insuring secrecy of -messages. The two beam transmitters send 
alternate fragments of a dispatch, the whole of which is receivable only in the small area of intersection. 


lines and cables possess one great ad- 
vantage over radio, in that messages 
transmitted over the former are secret. 
It is for this reason that many business firms 
and some governments have not turned more 
readily to radio communication; for it can 
be easily understood that many times it is 
imperative that messages be sent and received 
without their contents being known to any- 
one except those for whom they are intended. 
This may all seem logical on the surface, 
but in view of the recent developments in 
secret radio transmitting and receiving it is 
not quite true. In the first place, messages 
transmitted by wire are not proof against the 
skill of determined wire-tappers, as they are 
called. By means of delicate pick-up coils 
and tube amplifiers, it is possible for the 
unscrupulous to tap a telegraph line without 
cutting the wire or giving any indication 
whatsoever that the message is being inter- 
cepted. 
A message that is secret can be sent in 


] T has been often thought that telegraph 


VARIABLE SOURCE 
CONDENSER > CARRIER 
Ot CONTROLLING WAVE 


DRIVING 


code or cipher. But it is a difficult task tu 
find a system which can not be deciphered. 
This fact was proved numerous times during 
the World War, when the military intelli- 
gence department, oftentimes, found the key 
to enemy messages. 


CIPHER SYSTEMS 


In code transmission, such as generally 
used for commercial purposes, entire words 
or phrases are replaced by letters or numbers 
taken from a special code book, of which 
copies must be in the hands of both the 
sender and the receiver of the message. 
Such code books are readily obtainable in 
many places and at once yield the true signifi- 
cance of the message. Even when elaborate 
secret codes are used, as in war time, the 
mere fact, that several copies of the’ book 
are in existence, increases the chance of 
the key falling into the wrong hands. 

Cipher messages can be divided into two 
classes, transposition ciphers and substitu- 
tion ciphers. In the former. the letters of 


INTERMEDIATE - 
FREQUENCY 
GENERATOR 


er > MAIN POWER 
MODULATOR AMPLIFIER 
— a 3 
A 
' 
i] 
Y : 
INTERMEDIATE 
MODULATOR 


SIDE BAND FILTER 
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Fig. 2, above, shows a system of telephony for the reception of which equaily-complex apparatus 


must be used. The doubly-modified carrier 


has a continually-varying frequency, doubly-mody- 


lated as explained in the text. 
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Fig. } The relative frequeney of letters in 


the English language is shown by the above 

graph. (It may be compared with the radio 

cede, in which the most common letters are 

represented by the shortest signals). This 

will afford a good key for solving any “sub- 
stitution”’ cipher. 


the “clear” message are rearranged accord- 
ing to a definite system known to the re- 
cipient of the message. The second method 
is obtained by allowing the order of the 
letters in the message to be unchanged, but 
substituting for each an equivalent taken 
from one or more cipher alphabets. 

It is claimed that both these systems are 
easily deciphered by an expert, providing 
that he has sufficient material upon which: 
to work. The system that an expert. fol- 
lows in dealing with a substitution cipher 
is the one which Edgar Allen Poe explains 
in his famous mystery story, “The Gold 
Bug;” that is, he makes an analysis of the 
number of times certain letters or characters 


occur in the message. 


SOLVING CIPHERS 
A table has been prepared which shows 
how frequently the letters in the alpha- 
bet occur in a message. (See Fig. 1.) This 
chart holds good only for the English lan- 
guage in which the letter E occurs oftener 
(Continued on page 709) 
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How “The Lady of the Snows” Listens In 


A Description of the Main Differences Between the Systems of the United States and Canada 


OMEWHERE in the neighborhood of 

eighty broadcast stations cover the 

Dominion of Canada from coast to 

coast. Every section of the vast ex- 
panse which makes up the nation is ade- 
quately covered with a net-work of enter- 
tainment and  information-giving voices, 
which cover ranges from fifty to ten thou- 
sand miles. 

To the radio fan come the voices of the 
Maritimes, wending their way from Halifax 
and Moncton; the French and English an- 
nouncements from the studios in Montreal, 
Quebec and Ottawa, lend an air of romance 
and by-gone times to the everyday words of 
the newest of showmen—the radio an- 
nouncer; from Toronto, Ottawa, Hamilton, 
Brantford, London and a number of other 
cities in populous Ontario are received some 
of the best programs 
broadcast on the conti- 
nent; from Winnipeg, 
Saskatoon, Regina and , 
Edmonton, the vast- 
ness of ithe prairies 
reverberates; while 
the magic touch of the 
Pacific seaboard is 
heard from Van’couver. 

The stations in the Dom- 
inion are licensed by the 
Department of Marine and 
Fisheries. Each is oper- 
ated by a competent gov- 

“ernment-examined official, 
and all are under constant 
supervision from the local 
radio inspectors. In fact, 
a nightly checking-up on 
each station is made by in- 
spectors throughout the 
Dominion. 

The entertainment which 
comes winging to us over 
the air comes not from 
private persons, nor from 
large radio trusts; but 
from newspapers, railways, 
religious institutions and 
research societies. All of 
these, with stations, from 
one end of the country to 
the other, furnish music 
for which we pay not a 
copper and to which it is 
eur pleasure to listen or 
from which we can turn 
away. 

Radio and electrical con- 
cerns top the list with sta- 
tions in operation, while the newspapers come 
a good second and the Canadian National 
Railways come third. Religious organiza- 
tions and churches, private persons, radio 
societies and financial companies finish the 
list in this order. It is a very varied assort- 
ment, giving entertainment as they think 
entertainment should be given. 

It is interesting to note that the Canadian 
National Railways operate eleven stations, 
extending from Moncton to Vancouver. 
Not all of these are stations owned by the 
railway, some being rented for the night of 
broadcasting from some other station owner. 


PHANTOM LICENSES 


And this brings us to a point which few 
know about. One often hears a great num- 


ber of Canadian stations in one city and 
wonders if each of these has its own station. 
A number of concerns have what is known 
as a “phantom” license: that is, a license un- 


By JAMES MONTAGNES 


der which they can operate from some other 
station. For instance, when station CHNC 
at Toronto puts on a concert it is actually 
broadcast through station CKNC. 
Canadian stations .are each assigned a 
wavelength. This wavelength is assigned to 
a city or locality, so that all broadcast sta- 
tions in a certain territory shall be on the 
same wavelength. With this arrangement 
no two stations are allowed to put on a con- 
cert simultaneously in the same city. Thus 
there is not the overcrowding that is preva- 
lent in the United States, and one is able to 
tune out a local program, with some assur- 
ance of getting one from some other center. 
This system has worked out wonderfully, 


The broadcast stations located in the cities 


marked on the map have ranges of reported 

regular reception equivalent to the arrows, 

showing that Canada is very well covered. 

They are well known to most listeners in the 
United States. 


the broadcast station owners arranging their 
own time schedules by mutual agreement. 

Only in Montreal and Toronto has there 
been a deviation from this practice. This is 
so arranged that any stations now built to 
operate from Toronto or Montreal must be 
erected at least ten miles outside the city 
and then they are put on a different wave- 
length from that assigned to either Montreal 
or Toronto. 

These stations, situated at a distance from 
the city, usually in desolate and barren spots, 
so as to be efficient from a radio standpoint, . 
do not have magnificent studios in which to 
receive noted artists. They are equipped so 
that on a stormy night the operator can re- 


main, so he does not have to go home in 
rain or snow. But the artists never see the 
interior of these stations. For them is pro- 
vided a studio in a downtown hotel or art 
gallery, from whence their music is fed by 
telephone lines to the distant transmitting 
equipment. 
RANGE OF STATIONS 


The range of Canadian stations is conti- 
mient-wide and some are heard in such distant 
points as the West Indies, Hawaii and Aus- 
tralia. They serve each bit of local territory 
as well as more distant points. In order to 
give an adequate idea of the regular recep- 
tion of Canadian stations, the writer was 
furnished with a special analysis of recep- 
tion reports by the Canadian National Rail- 
ways. These charts show that every inch of 
the country is well covered. For instance, 
the station at Moncton, N. B., is heard regu- 
larly throughout the Maritimes, Newfound- 
land, and all the American states in the 
Eastern Standard Time zone as far south as 
Georgia. Some difficulty in the reception of 
this station is had in St. John, N. B., Hali- 
fax, Fredericton, Campbellton and Cape Bre- 
ton. On the other hand, CNRA is reported 
in the British Isles, Hol- 
land, Spain, the Northwest 
Tcrritories and Central 
America. 


Take the case of CNRW 
at Winnipeg, where station 
CKY is used for broad- 
casting. This station has 
a regular audience of near- 
ly all Manitoba, part of 
Saskatchewan, Ontario as 
far east as Fort William, 
and eight states to the 
south and southeast. Be- 
sides this it is heard with 
some regularity on both 
the east and west coasts, 
and has been reported in 
England, Hawaii and the 
Isle of Pines in the West 
Indies. 


The Vancouver station 
of the chain covers per- 
haps more territory than 
any other Canadian station; 
east as far as Manitoba, north to Alaska and 
south tg Mexico, on regular broadcasts, with 
the occasional report from eastern Canada, 
Oceania, the Antipodes and Hawaii. 

Every station could be described in this 

manner, but some idea of the distances cov- 
ered can be gleaned from the above. That 
the stations in the Dominion, although fewer 
in number than those in the United States, 
cover their territories to a good degree is 
one reason why there are not more stations 
in Canada. It is felt that they are not nec- 
essary. A great many more stations would 
cause interference problems. Incidentally 
the license fee for a Canadian station is $50 
per annum, and the initial cost for a g 
broadcasting station is in the neighborhood 
of $25,000. 
- The Canadian Government has wisely 
regulated the disposal of broadcast stations 
and in doing so has kept in mind the fact 
that a population of ten millions, stretching 
out over three thousand miles, must be en- 
tertained. It has found a very good way of 
providing everyone with Canadian entertain- 
ment. 


(Incidentally, their neighbors in the United 
States also are thus favored with an attrac- 
tive addition to their radio programs; as well 
as an opportunity to make betier DX records. 
—EDpITor.) 
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N my previous article, in the November 
issue of Rapio News, I sketched briefly 
the theoretical considerations of the 
“Peridyne”’ action of _ shield-tuning. 
Since that article appeared, I have received 
the usual number of letters (totalling four 
at the time this is written) in which the 
claim is made, also as usual, that the idea 
of variable-shield tuning is an old story. 

This was to be expected; because nothing 
new is ever brought out without some one’s 
coming along and claiming credit for it. 
The trouble with those people who have 
written to me is that they, evidently, did not 
read my article, and came to a hasty con- 
clusion merely from relying upon the draw- 
ings. One of the letters pointed out that 
there is such a thing as “spade tuning,” 
whereby a movable piece of metal is slid 
across a honeycomb or spiderweb coil. An- 
other letter pointed out that a neutralizing 
scheme, using a metal vane inside of a coil, 
had been used for many years. 

All these things, of course, were previously 
well known to me. I went to great pains, 
in my article in the November issue, to 
point out that at no time should the “Peri- 
dyne” shield be called a losser; because, in 
a carefully-balanced “Peridyne”’ shielded set, 
the shield is never near enough to the coil 
to act as a losser, as this term is usually 
understood. 

When tuned radio-frequency amplification 
first came into general use for broadcast 
reception many metallic lossers were used; 
notably in certain Freshman sets, where the 
coil was as near as an eighth of an inch to 
the metallic frame of the variable con- 
denser which turned it. Here we had a 
real losser. In the “Peridyne’” system, it is 
an exceptional condition when the shield 
must be brought nearer to the coil than an 
inch. There is a tremendous difference be- 
tween these arrangements; the fact that 


The “Peridyne” Five* 


Construction of a Highly-Sensitive Receiver Using the New 
System of Variable-Shield Tuning 
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Te “PERIDYNE” FIVE set described here has been designed by the 


ui 


author for the special purpose of “DX” work. It may be termed the DX set 

par excellence. The author, in New York, has brought in Pacific Coast sta- 
tions at a distance of over 2,400 miles, airline, even in the summer time. The elec- 
trical system used is the popular Interflex circuit described by the author in his 
articles on Interflex receivers, two years ago. In addition to this, full use is made 
of the new “Peridyne” variable-shield tuning system, whereby the set can be 
balanced to a degree of accuracy which has been impossible, heretofore, in tuned- 
radio-frequency circuits. At the same time, the set is fully shielded. 


The “Peridyne” Five has only two controls; only one of them a tuning con- 
trol. An important consideration in this set is also the fact that, though this set 
can be made to oscillate violently, it does not radiate in the least. The author 
demonstrated this by placing another receiver a few feet away from it; although 
the “Peridyne” could be made to squeal and oscillate violently, the effect could 
not be picked up on the nearby set. The set is very simple in its construction, 
and we know that our readers will want to try this excellent circuit immediately. 
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mounting the coil on the end-plate causes RECEPTION WITH THE “PERIDYNE” 


eddy-current effects in the metal, due to its 
close proximity, whereas the “Peridyne” 
shield is too far away for this action. 

This difference is really very great, and 
becomes apparent only after you have built 
and operated a set using the “Peridyne” 
principle of variable-shield tuning. I took 
pains to point this out in Figures 3 and 3A, 
in my former article (page 487, of the No- 
vember issue of Rapio News) and I pointed 
out also that the inductances of the coils are 
altered, not by losing energy, but because the 
shield changes both the self-inductance and 
self-capacitance of the coil. Once you get 


The “Peridyne” Five set described in this 
article is, frankly, a highly-developed DX 
receiver. I started out with the idea of 
showing that a 5-tube receiver, plus crystal 
detector, could accomplish anything and 
everything within the powers of an 8- or 10- 
tube set, no matter what circuit was used; 
and I am ready to prove that this circuit, 
using but five tubes, will eclipse many an 
excellent superheterodyne loop receiver, for 
the following reasons. 

I must point out again that, in the circuit 


I am about to describe, there are practically 
none of the losses that are usually encoun- 
tered in most sets. Quite the contrary; the 


familiar with the difference, interesting 
possibilities from the use of the “Peridyne” 
principle immediately open up. 
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The rear view of the ‘‘Peridyne” Five shows C1, C2, C3, the three-ganged variable condensers; S1 and S3, R.F. coil shields; L2, an R.F. 


transformer; M1, filament voltmeter; M2, plate voltmeter; Rl, 


* Rapio News Blueprint Article No. 37. 


F. rheostat; R3, volume control; D, detector; L4, R.F. choke; Al, am- 


perite; and Ti and T2, A.F. transformers. 
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last fraction of possible efficiency is obtained 
from this set, because of the extremely fine 
balancing possible with the ‘“Peridyne” 
shields. Instead of suppressing oscillations, 
instead of having the usual lossers, we keep 
the “Peridyne” Five usually just below the 
oscillation point by means of a simple oscil- 
lation control; and hence the highest possi- 
ble efficiency is created and maintained. 
May I say that this set has been in use 
by me since last December, and has been 
tried out under all circumstances? Though, 
of course, winter reception is better, still 
extraordinary results have been achieved 
throughout the summer in the city of New 
York, where conditions are not too good at 
any time; while in the winter time, with this 
5-tube set, I have been able to receive KFI, 
Los Angeles (the distance of which is 2,430 
miles, air-line) almost nightly when that 
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On the “‘Peridyne’s” front panel are the filament and plate voltmeters, MI and M2, and the 
switch, SW1, that controls them; R3, volume control; R4-SW, combination switch and rheostat; 
Jl, output jack; and the single control for the three condensers. 
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station was on the air. I have been able, 
even in the summer time, with plenty of 
static, to receive the California station at 


KF 4 


2) MH) Ws) BE) &) V2 CNO 


The filing time as shown in the date line on full-rate telegrams and day letters. and the time of reccipt at destination az sbowo ow all messages, is STANDARD TIME. 


NAG 27 COLLECT NITE 1 EXTRA LOSANGELES CALIF JAN 24 


GG. EDITOR RADIO NEWS 53 PARK PLACE. 


YOUR RECEIPTION OF KFI SATURDAY JANUARY TWENTY TWO CORRECT 
THANKS FOR YOUR WIRE SORRY NOT TO HAVE ANSWERED SONNER 


least once a week when conditions were fair. 
During the past summer there has been 
hardly a night when stations within a radius 
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of 1,000 miles could not be brought in on 
the loud speaker. I therefore claim that this 
set is most unusual when it comes to dis- 
tance; in fact, for city use the set really is 
too sensitive and often entirely too loud. 
For that reason, when I wish to receive local 
stations with this set I use an indoor an- 
tenna 30 feet in length; but, even with such 
an antenna, stations as far away as Cleveland 
(425 miles distant by air-line) could be 
brought in on the loud speaker without un- 
due fussing. Most of some twenty-odd local 
stations were still uncomfortably loud, when 
using but 90 volts “B” battery. 

I wish to point out here that the set gives 
an unusual amount of power; for, compar- 
ing this 5-tube set with many 9- and 10-tube 
sets in the Rapio NEws LABORATORIES, we 
have not found one, with the exception of 
the Strobodyne, that delivered more power 
on 90 volts than the Peridyne. I know that 
these are strong claims, and I do not wish 
to be over-enthusiastic concerning this cir- 
cuit, simply because I originated it; I would 
much rather let the builders of this set 
speak for the circuit after they have con- 
structed “Peridyne” Fives themselves. I be- 
lieve I have rather underestimated the re- 
sults than overestimated them. 


NEED OF SHIELDING 


While I have pointed out in my theoretical 
article that the Peridyne system of shield 
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In this view of the “Peridyne”’ Five are carly shown two R.F transformers, L2 and L3, on their shield bases, S2 and S3; Ri and R2, 


theostats; V1 and V2, r< 


F, amplifier sockets; 


3 and V4, A.F. amplifier sockets; V5, power-tube socket; Al and A2, amperites; and L4, 
F. choke. The other components bear the same symbols as those in the opposite illustration. 
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tuning can be used without enclosing the 
shield itself in a can, it is necessary, in my 
estimation, for best results, that the system 
be used exactly as specified in this article. 
In the first place, particularly when it is used 
in cities where there are several broadcast 
stations, an unshielded set today is practic- 
ally useless. If the inductors are not totally 
shielded, the windings themselves become 
pick-up coils and act like an antenna. This 
is quite easily proven. If, after constructing 
the set, aerial and ground are disconnected, 
you will find that it will be practically im- 
possible to receive any signals at all, even 
from a nearby station. But the moment the 
cans are lifted from their inductors, sta- 
tions will come in quite loud; and it will 
also be found immediately that there is con- 
siderable interference, not only from waves 
coming from various stations, but from 
strays within the set. Total shielding of the 
inductors, I therefore consider absolutely 
necessary. 


I seek to emphasize that, if a constructor 
wishes to build the entire set, making all the 
parts himself as far as possible, none of the 
dimensions, particularly those of the in- 
ductors and cans, should be changed in the 
least. It will interest the builder to know 
that I tried some eighty different kinds of 
inductors, small and large, short and long, 
heavy and thin wire, with all sorts of in- 
sulation, before I finally decided upon the 
construction which I now use. 


There is no hocus pocus about this set at 
all; rather, it is very simple in construction. 
I believe that it is a set far easier to con- 
struct than many more pretentious ones. 
There is a minimum of wiring and no in- 
struments and components that are not ab- 
solutely essential are used in this set. I have 
tried to eliminate anything not of vital im- 
portance to the receiver. Any number of 
refinements, that could have been placed in 
the set, have been left out; because, after 
using them, I have convinced myself that, 
in most cases, the set will work practically 
as well without them. 


INTERFLEX PRINCIPLE INCORPORATED 


The circuit used contains nothing revolu- 
tionary; the only novelty lies really in the 
‘Peridyne” system of shield tuning. Those 
who have used or constructed any one of my 
Interflex circuits, such as the Balanced In- 
terflex, and the Regenerative Interflex, know 
that the insertion of the crystal detector im- 
mediately in the grid lead of the first audio 
amplifier tube will do wonders. For those 
who have not read my former articles on the 
Interflex action, let me repeat that the Inter- 
flex system does a number of important 
things. 


First of all, the crystal detector entirely 
replaces one tube; the “Peridyne” Five, 
which uses five vacuum tubes, is therefore 
in reality a 6-tube set and must be con- 
sidered as such. The detector is a half-wave 
rectifier and passes practically no radio-fre- 
quency currents. Inserted in the grid lead it 
does away with the condenser and grid leak, 
and the usual lossers. It should be noted 
that the tube to which the crystal detector 
is connected becomes the first audio ampli- 
fier. There are, therefore, three stages of 
A. F. amplification in this set, which ac- 
counts for its tremendous volume. 


The circuit itself, as I have said, presents 
no great novelties, except that, although a 
three-gang condenser is used, no compensat- 
ing condensers are required. All compensa- 
tion is accomplished by means of the “Peri- 
dyne” shields, a point that should be remem- 
bered. 


CONSTRUCTION AND ASSEMBLY 


As to the constructional details, I need not 
go to any length, because the illustrations 
which I present are pretty thorough and 
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The under side of the sub-panel, showing J1, the output jack; C4, .001 mf. fixed condenser; 
Ri and R2, rheostats; and the voltmeter switch, swi. 


complete. Use only the best of materials 
throughout. Use good insulation, and when 
running your wire connections, see that no 
radio-frequency wires run parallel to each 
other. One of the illustrations shows the ex- 
treme simplicity of the wiring on the bottom 
of the panel. 

In building the set, for simplicity’s sake, 
I have used flexible Celatsite wire, which 
comes in different colors, and makes the wir- 
ing of the set rather simple. This wire is 
quite thin and has stranded wires, with good 
insulation. In this set I have used four 
colors, as follows: 


Red for plate and “B” battery; 
Os for grid, grid returns to “A—” and 


psn for “A+” battery leads; 


Black for “A—” battery and other leads 
at ground potential. 


All connections made must be soldered. I 
do not believe the same results can be had 
from this particular set with screw-connec- 
tions, as they very often give rise to losses; 
for in this set such losses must be reduced 
to the irreducible minimum. 


IMPORTANCE OF METERS 


I found it quite necessary (as a matter of 
fact I don’t consider it possible to use this 
set without them for DX work) that the 
specified voltmeters be used. The reason is, 
that the set is excedingly sensitive to the 
operating temperature of the radio-frequency 
tubes, and these must always be kept at their 
exact voltage. Only by using a voltmeter 


(M1) across the “A” battery can you tell 
at all times that the voltage is exactly the 


A cut-away view of a 
former and_ shield. 


SS 


“‘Peridyne” 
The tuning shield is 


trans- 


shown here much closer to the coil than it 


same. 
quency 


will be used. 


If it is not, then the two radio-fre- 
rheostats must be hand-adjusted; 


which should never be necessary if the sup- 
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plied voltage is that to which the set has 
been originally balanced. 

And here I wish once more to tell those 
who work with sets of this kind, of the im- 
portance of knowing at all times that the 
voltage in their sets is correct. This is the 
case with, not only the “Peridyne” Five, but 
many other sets. Radio constructors have 
found that at certain times their sets are 
really excellent, but, little by little, they lose 
their sensitivity. The reason usually is drop 
in voltage, as a result of which the set no 
longer operates at its highest efficiency. For 
this reason, I continue to wonder that so 
many sets are made without a good volt- 
meter. Without this instrument, you operate 
your set blindly; it is like driving your car 
without a speed indicator, which no sane per- 
son will do. 

Oh yes! I have forgotten to mention that 
in the “Peridyne”’ Five I use just one by- 
pass condenser, whereas most sets of this 
kind incorporate any number of them. I do 
not find it necessary to use more than one. 
je of course, simplifies the set a great 

eal. 

The oscillation control in this set is a 100,- 

-ohm smooth-action variable resistor 
(R3), used in the first radio-frequency stage. 
It is possible, as will be explained further on, 
to do without it for city use, when the 
“Peridyne” shields are used as lossers; but 
for DX work it is highly important, as a 
matter of fact, one of the most important ad- 
juncts to the entire set. 

I maintain, as do many others, that no 
radio circuit which suppresses regeneration 
entirely can ever be as sensitive as a set that 
regenerates strongly. Practically all neutral- 
izing methods consume some energy and 
thereby reduce the distance-getting ability 
of the set; whereas, the regenerating set, 
nine times out of ten, is better for distance 
reception. As this is frankly a DX set, I 
use a suitable regeneration control, by means 
of which the set can be brought to the 
highest efficiency for its particular wave- 
length reception without the usual lossers. 


TESTING THE DETECTOR 


A word about the detector. As I have 
stated in my former Interflex articles, I 
have found, so far, that only the carborun- 
dum detector works well in the grid circuit 
of a tube; that is, in the Interflex system. 
I have tried practically all other crystal 
detectors with mediocre results. It seems 
that the carborundum crystal gives an en- 
tirely different action; the reason being prob- 
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The parts indicated in this schematic diagram of the “Peridyne” Five are numbered and lettered to correspond with those in the other diagrams 


and illustrations. 


Note that DL is the miniature lamp illuminating the tuning dial. 
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5/32_DRILL_AND COUNTERSINK; 6 HOLES, 
FOR SUB-PANEL BRACKET SCREWS 


Comparatively few holes have to be drilled in the front panel of the “Peridyne” Five. The layout of this panel gives an attractive balance to ths 


ably that, of all crystal detectors, the car- 
borundum type usually operates best with a 
slight biasing potential. That slight poten- 
tial exists in this circuit, and hence the car- 
borundum detector actually replaces a tube. 
This statement can easily be proven by 
short-circuiting the detector, when the vol- 
ume of the set will be observed to drop 
considerably. On the other hand, not all 
carborundum detector crystals work alike; 
some are more sensitive than others. I would 
recommend to all who build the set to have 
at least three such detectors on hand, and 
find out which works the best. 


And let no one think for a minute that a 
crystal detector in a set is a “fussy” article. 
As to the 6,000 Interflex sets that have been 
built in this country, I have on file hundreds 
of letters from owners who have worked 
their sets right through the summer, when 
static and actual sparks came _ crashing 
through the set, without the crystal being 
impaired. In the carborundum detector we 
have a crystal held against a steel block 
under several pounds of pressure. In this 
detector nothing is likely to be burnt out, 
because this crystal can be subjected to a 
tremendous amount of heat without chang- 
ing its efficiency. 

During the summer time, while using the 
“Peridyne” Five, I never disconnected the 


receiver, as may be seen in the illustration on page 619. 


aerial, and at times I have drawn out from 
the crystal detector itself sparks half an 
inch long at the approach of a thunderstorm. 
Yet, strange to say, it did not impair the 
set at all. In one of my Interflex sets, which 
is now over three years old, I still use the 
same old carbcrundum crystal, having never 
replaced it; while in the same period I have 
replaced some tubes three and four times. 
Thus, the carborundum crystal has out- 
lasted the vacuum tubes. So, if you have 
any idea in mind that a crystal detector is 
a perishable article, in a DX set, this lengthy 
statement should disabuse your mind; be- 
cause, once a good crystal has been found, 
you need pay no more further attention to 
it than if it were a binding post. 

The important part of the carborundum 
detector is that it works best only one way, 
which has to be found by experiment. On 
local stations not much difference, if any, 
can be detected. It becomes important only 
when you are listening to a DX station; then 
you will find that a reversal of the carborun- 
dum detector will practically kill all recep- 
tion, while in the correct position reception 
will be excellent. 

Furthermore, I insist, and many critics 
have found the assertion true, that a crystal 
detector inserted in the grid lead, providing 
all other conditions are right, makes for 


purity of sound, that is usually not found 
in other sets. The nasal, twanging sound of 
so many sets is practically absent when the 
crystal is used in the Interflex way. All 
those who have used it thus will never again 
use another method. This quality becomes 
particularly apparent when you are listening 
to talk; comparatively few sets reproduce 
speech in a natural tone. Scientists are all 
agreed that there is no clearer-sounding de- 
tector than the crystal. In this respect it is 
more efficient than the vacuum tube. Hence 
the great purity of sound obtained by the 
Interflex method. 


MAKING COILS AND SHIELDS 


In the “Peridyne” Five I use a factory- 
made inductor, which is self-supporting, the 
coil being held together by a thin film of 
celluloid. As this construction requires 
special forms, I have substituted, for those 
who wish to build their own coils, a simple 
method whereby the secondary and primary 
of the inductor are wound on a cardboard 
tube. 

It is absolutely essential that the lower 
part of the winding be exactly lz inches 
away from the bottom of the can; otherwise 
the constants will all change from those 
given. The secondary is first wound with 
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The drilling instructions are given for the holes necessary in the sub- panel. The holes indicated by a solid circle are numbered in the diagrams 
On pages 620 and 621 in order to facilitate the wiring of the receiver. 
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~DETAIL OF 
SHIELDS S1,S2 & S3~ 


The constructional details for the “Peridyne” shields, R.F. transformers, and terminal strip. 
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Great care should be exercised in the construc- 


tion of these parts; as the first two mentioned are extremely important. 


67 turns of No. 28 double-silk-covered wire, 
space-wound, which can be effected by using 
a silk thread between the windings. This 
silk thread can be taken away afterwards. 
The primary is wound beginning at the 
exact bottom of the secondary; there are 


14 turns of No. 28 D.S.C. wire. The primary 
is wound on top of the secondary by inter- 
posing a piece of stiff bond paper. 

f you are enterprising enough to build 
your own cans, the dimensions are given in 
the illustration. They can be made of sheet 
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=: SYMBOL | Quantity NAME OF PART REMARKS MANUFACTURER *& 
= ¢1,02,c3| 1 | triple var. Cond. 20005 mf. each section . 12 
= 11,12,t3| 3 | R. P. Transformers | Special | 2 
= $1,82,S8 | 3 | Coil Shields Special { special Peridyne units 3 
=— 2 2 A. F. Trensformere 3:1 ratio 3 |9,20,21,22,23,24 = 
= Rl, R2 | 2 | Rheostats Carbon type 4 = 
= RB 1__| Variable Resistor 0-100,09) ohms 5 |6,12,26,36 = 
= R4, SW 1 Switch-Rheostat 30 ohms; combinetion instrument 6 |12,26,35 = 
= a 1 | Anperite 5 volte, + ampere type 7 BS 
= a2 1 Amperite 5 volte, $ ampere * 7 = 
= »D 1 Detector Carborundum type 8 = 
= wu 1_| R. FP. Choke 85 millihenries 9 |2,3,23 = 
= 1 | Fixed Condenser .001 nf. 10 | 6,22,25,26,27,28,29,33,42 = 
= mm 1_| voltmeter 0-8 volts 11 | 30, 32,23 = 
= 1 _| voltmeter 0.150 volts 11 | 30, 32,23 53 
= Ppa 1 Jack Single circuit type 12 | 6;26,27,28,32,36 = 
= sm 1__| Jeack-Switch Two circuit type (D.P.S.7.) 12 | 6,26,27,28,32,36 = 
= 1_| Vernier Diel 13 | 8,23,27,32,35 = 
= 5 | Sockets UX type 14 | 1,3,23,27,28, 32, 33, 34 
= 4 | Binding Poste 15 | 12,15,23,27,34 
= 1_| Panel 7 X 24 X 3/16 inches 17 | 16,40 

1__| SubPanel 8 X 23 X 3/16 inches 17 | 16,40 

4 | Brackets _ 62 X 2 inches, hard rubber 17 | 27 Secteetiatecs 

1 Battery Cable With fuse, 7 wires 18 | 6,12 

vl, v4 4 | Vacuum Tube 20L-A type 37 | 38,39 
v5 1 Vacuum Tube 112 type 37 | 38,39 
1 Terminal Strip 72 X 1 X°3/16 inches 17 | 16,40 
4 Rolls Hook-up wire Bleck, Yellow, Red, and Green 19 | 18,41 


NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. 


Amsco Products, Inc, 2 Hammerlund Mfg. Company 3 Silver Marshall, Inc. 
4 Allen Bradley, Ince 5 Central Radio Laboratories 6 Carter Radio Company 
7__Radiall Company 8 Carborundum Company 9 Samson Manufacturing Company 
10 _Aerovox Wirelese Company 11 Jewell Electric Instrument Co. 12 Yaxley Mfg. Company ‘ 
13. National Company, Inc. i4 Benjamin Elec. Mig. Company 15 %el Radio Labs, 
= 16 Micartea Fabricatora |. 17 ber Co, -—Ss—s—s«d'8'_— Boden Manufacturing Co, 
= 19 Acme Wire Corpany 20 Thordarson Elec, Mfg, Company 2! American transform 
= 2? g Electric Company 23 General Radio Company 24 AlleAmerican Radio Corp. 
== 25  Dudilier Condenser Corp. 26 Electred, Inc. aia: 27__Pilot Electric Co., Inc. 
= 28 De Jur Preducts Company 29 Tobe Deutschmann, Inc. 30 Weston Elec, Instrument Co, 
= 31 Roller Smith Company 32 Pacent Electric Company 33 Electrical Research Lab. (FRLA) 
= 24 _H. H. Foy Mfg. Cos, Ince 35 Brooklyn Wetg) Stamping Company 36 Herbert Frost, Inc. 
= 37_£. T, Cuminghan, Inc. 38 Radio Corporation of Americe 39 C. E, Manufecturing Co. (CeCo) 
40 Formica Insulation Corpany 41 Cornish Wire Company 42 Polymet Manufacturing Co» 
43 44 45 


= If you use alternate parts instead of those listed in the first column‘of manufacturers, be’ careful to allow for any possible difference in size from those 
originally used in laying out and drilling the panel and sub-base. 


berm copyright. 1927, Ex Pub Ce. 
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% THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS 
USED IN THE .ORIGINAL EQUIPMENT DESCRIBED HERE. 
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copper, zinc, aluminum or brass; if you 
make these yourself, you will probably use 
copper or brass, on account of the soldering. 
The brass collar should be tight enough so 
that the 8/32 threaded shaft will work with- 
out play. This is most important, as will be 
seen afterwards. The bottom of the can may 
be made similarly out of two pieces of brass 
or sheet copper. Dimensions are given for 
the movable shield, and little else need be 
said about this. 


A most important consideration, however, 
is that the top part of the can must fit the 
bottom part tightly. If the fit is loose, a rat- 
tling noise will be heard in the loud speaker ; 
for the reason that the shield is a condenser 
and, if there is play between the can and the 
bottom part, this will amount to a loose 
contact, and your set will be noisy. If, there- 
fore, the shields do not fit tightly, this can 
be remedied by inserting pieces of tin foil 
between the tops and the lower parts, to 
make a good mechanical connection. You 
will then experience little trouble. 


Of importance are rheostats R1, R2, and 
R4. Rl and R2 are Bradleystats, which 
are mounted on the sub-panel, and are never 
touched after the set is balanced. R4 should 
be a 30-ohm wire-wound rheostat, because 
the first audio amplifier tube is very often 
critical and works best only with the exact 
voltage. Choke L4 should be of 85 milli- 
henries and is quite necessary for the opera- 
tion of the set, to choke back any incidental 
radio-frequency currents which might be 
passed through the first audio amplifier tube 
and through the crystal detector in case the 
set is overloaded. The second and third 
audio amplifier tubes require no rheostats, 
but use amperites. 


ADJUSTMENTS 


After the set has been completely wired, 
you can begin to test. Remember first that 
the inductors must be connected right. If 
the set has been wired correctly, and no re- 
sults are obtained, the chances are that either 
the secondary connections or the primary 
connections of the coils have been reversed. 
If they are connected as shown in the illus- 
tration, the arrangement is correct and no 


(Continued on page 678) 
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The Construction of the 9-Tube 
Super-Hilodyne 


Details of a Receiver Embodying New Circuits Possessing Exceptional Characteristics 
By FRED A. JEWELL 


The author tuning the Super-Hilodyne Receiver in the RADIO NEWS Laboratory. 


The Super-Hilodyne circuit has been pronounced, by Prof. Reginald A. 
Fessenden, the eminent radio inventor, unique and something that appears to 
be entirely new. It is extremely rare that a circuit can be called new in every 
sense of the word; for in the majority of cases it is a matter of dressing up an 
old circuit in new clothes. 

Mr. Jewell, who is the developer of the Super-Hilodyne receiver and other 
radio devices, is an example of an amateur who has come into his own after 
years of experimenting. The rights to this circuit were sold to a manufacturer 
for a consideration that is almost without parallel in the history of radio; so 
here is another instance where it is again proved that manufacturers are ever 
on the alert for something new and good in the field of radio, no matter who 
develops the idea. 

The article which appears in this issue of RADIO NEWS gives complete 
constructional data for the Super-Hilodyne receiver, which, incidentally, does 
not infringe on any of the radio patents that are receiving so much attention 
at this time. We heartily recommend this set to the readers of RADIO NEWS 
as one that should fulfill all the requirements of a first-class receiver—EDITOR. 


should reduce to a minimum the amount: of 
interference of any type, and yet receive 
broadcast signals efficiently. | Something 
entirely new was a necessity, due to the con- 
gestion of wavelengths in large communities, 
as well as some circuit that would give as 
good reproduction on distant stations as on 
locals. 
SOMETHING DIFFERENT DESIRED 


_In the development of the Super-Hilodyne 
circuit no attempt has been made to evade 
the patent situation, as it was found that 
many of the previously patented circuits are 
not capable of producing the results that 
the writer had in mind, as a goal towards 
which to work. For instance, in the case 
of the superheterodyne circuit, which would 
be ideal if it were not for the fact that it 
has a double beat-note, reception is often- 
times spoiled, due to the undesirable beat- 
note from a station that is not wanted. It is 
possible to add one or two stages of radio- 
frequency amplification before the set to 
overcome this condition; but, if this is done, 
the circuit becomes more complicated than 
ever. However, tuned radio-frequency has 
many faults of its own. 

When this type of amplification is used it 
is necessary to introduce some means where- 
by oscillations are prevented and, 1n general, 
when this is done the circuit does not func- 
tion efficiently over the entire waveband of 
broadcast stations. When steps are taken to 
keep the signal intensity equal over the wave- 
band, additional means for preventing inter- 
stage coupling must be introduced if a high 
degree of amplification is desired. Generally 
when this is done by adding several stages 
of cascade coupling side bands are cut off, 
and distortion results. Unless gang con- 
densers are employed to get maximum effi- 
ciency, each stage has to be individually 
tuned, which in turn offérs more complica- 
tions. 

The Super-Hilodyne circuit is the result 
of a great number of experiments and, as 
already explained in the November issue of 


Rapio News, it is something new. Not only 


INCE the advent of broadcasting, as 
we know it today, that great portion 
of the public og is p anaerige = 
d radio reception has been deluged with 
a multitude of so-called new circuits. They v4 (a9) (vs) (C1) (2) (v7) (va) @ 
have been given fancy names, but the old 
adage at once comes to mind, “What’s in a ; . i 
name?” And this is certainly true in the a ee 
case of the majority of radio receiving cir- 
cuits; for, when they are closely analyzed, 
it is found that each can be resolved into 
one of a limited number of fundamental cir- 
cuits. . 
For example, let us consider a circuit 
which has been announced under Some high- 
sounding title. Scattered throughout the dia- 
gram are most likely many coils, condensers 
and resistors. When these are eliminated 
and the circuit is stripped of its unessentials, 
the chances are that it will be found to be 
something of more or less ancient vintage, 
like the regenerative or the Reinartz circuit. 
The cause of this is that it is generally easier 
to take a well-known fundamental circuit 
and make improvements in it than to start 
out with a novel idea and develop that into 
some new system of reception. ; 
Some time ago the writer did quite a bit 
of experimenting along the line of inter- 
ference eliminators and reducers. After 
numerous experiments had been performed 
and the impracticability of the effort proved, 
it was decided to work upon a circuit that 
*Rapio News Blueprint Article No. 38. 
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Fig. A. The top portion of the shield has been removed in order to show the tuning portion of 


the Super-Hilodyne Receiver. The cover has been removed from the adjusting screw of the 
resistor in the radio-frequency unit, RF1. 


RADIO FREQUENCY AMPLIFIER 


Radio News for December, 1927 


AUDIO FREQUENCY AMPLIFIER 


=e 


Fig. 1. 


can the electrical portion of the circuit be so 
designated, but the method of construction 
has been simplified to the greatest possible 
extent, as will be explained later in the 
article. 


THE TUNING CIRCUIT 


In the center of the schematic diagram 
(Fig. 1) may be seen the two tubes, V1 and 
V2, which are connected in push-pull. Let 
us consider the path followed by a signal 
after it is picked up in the antenna circuit 
L1. The variable condenser Cl, which is in 
shunt across the secondary S of LI, tunes 
this circuit; and each side of the condenser is 


R1 AND SW ON SAME SHAFT. 
C1 AND C2 ON SAME SHAFT 
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TUNING CIRCUIT 


connected to the grid of one of the push- 
pull tubes. 

An incoming signal charges the grids of 
the tubes, V1 and V2, negatively and posi- 
tively alternatively. When the grid of V1 
is positive the grid of V2 is negative, and 
vice versa. When the grid of V1 is negative 
this will cause a drop in the plate current 
of that tube and the opposite effect will take 
place at the same instant in V2 with an in- 
crease in the plate current in the same 
proportion. Now, if the coil C is short- 
circuited by the resistor R1, the flow of cur- 
rent at the point X, will be always the same; 
as the plates of V1 and V2 are in parallel 


The schematic diagram of the Super-Hilodyne is laid out to correspond with the arrangement of parts as shown in the sketch below. 


just opposite to the input circuit. In other 
words this circuit is neutralized, as signals 
of all frequencies are balanced out. 


If we were to allow the circuit to remain 
in that form it would be useless as a receiver. 
However, on further consideration it will be 
seen that a variation of current exists be- 
tween the plate of each tube and the point X. 
Therefore, on connecting the coil C in series 
with the plate of V1, we have a variable 
signal flowing in this coil, if the resistor Rl 
is opened. The coil B, which is shunted by 
the variable condensers, C2 and C3 (the 
latter being a vernier) is tuned to the fre- 
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V1 and V2 are the push-pull tuner sockets; V3, V4 and V5, the R.F. sockets; V6, detector; V7, V8, A.F. sockets; 


V9, power amplifier socket; 


RF1 to RF4, Hilograd units; AF1, R.F. filter and transformer; AF2 and AF3, dual-impedance units; AF4, output filter; Ci and C2 iabl 
condensers; and R9, grid leak. Components have the same symbols in all iulustrations. 7 y 
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Most of the wiring of the Super-Hilodyne is 
done beneath the sub-panel, as shown in this 
drawing. It should be noticed that in the cen- 
ter panel numbers from 1 to 6 enclosed by cir- 
cles. These correspond to the terminals of the 
inductance L2, as may be seen in the schematic 
diagram. R1-Sw is the combination filament 
switch and volume control; C3, vernier con- 
denser; R2, R3 and R4, filament resistors; and 
C7, grid condenser. Most of the instruments 
have the connecting terminals on the bottom, 
where they are marked. 
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to the loud speaker, and all others are can- 
celled out. This desired frequency is picked 
up by the coil A and charges the grids of the 
two tubes in the phase just opposite to that 
of the current picked up in the antenna coil. 
In this way the grid of V1 is reinforced by 
the current transferred through the coil 
system, A, B and C, while the grid input of 
V2 is balanced out, thereby causing no cur- 
rent flow from its plate to the point X, no 
matter to what frequency B is tuned. There- 
fore an amplified current, at whatever fre- 


-— RESISTOR 


- R.F. TRANSFORMER 
kon 
CONDENSER 


L—R.F.CHOKE 
a I 
wie 


quency is passed by coil B and its attendant 
condensers, flows in the primary of the radio- 
frequency transformer RF1; while all the 
other signals are cancelled out. 


THE INTERMEDIATE RADIO-FREQUENCY 
AMPLIFIER 


After the signal has passed through the 
tubes V1 and V2 it teaves the center panel 
(See Fig. 1) and goes to the left to the in- 
put of the intermediate radio-frequency am- 
plifier. The Hilograd system of amplifica- 
tion (which has given such great satisfaction 


At the left is a sketch, 
Fig. 2, of the interior of 
one of the radio-frequency 
units, the different parts 
being indicated. At the 
right is a view, Fig. B, 
showing the underside of 
the sub-panels of the 
Super-Hilodyne. As may 
be seen in the drawing on 
the opposite page, each 
unit is built on a separate 
sub-panel and these con- 
nected by the ten jump- 
ers, A to K, in the draw- 
ing above. It might ap- 
pear, on first glance, that 
the wiring is rather com- 
plex; but in reality there 
are comparatively few 
connections that must be 
made, because of the wir- 
ing already done in the 
interior of the A.F. and 
R.F. units. 


in the six-tube receiver described in the 
November issue of Rapio News) is one 
that is untuned and in which there is little 
danger of cutting off any of the sidebands. 
The four radio-frequency transformers, 
RF1, 2, 3 and 4, are untuned and give high 
amplification between 220 and 300 meters. 
In order to eliminate oscillations, resistors 
are placed in the primaries of these trans- 
formers. These resistors are so adjusted 
that the R.F. amplifier operates just below 
the point of oscillation, making it function 
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The drilling of the three sub-panels is clearly detailed in the above oe which also carry outlines of the components for which the holes 
are arilied. 


most efficiently within the wavelength band 
mentioned above. As the amplification fac- 
tor begins to drop off, above 300 meters, a 
portion of the plate current is fed back to 
the grid circuits through the radio-frequency 
chokes, CK1, 2 and 3. This current is forced 
through these chokes and the condensers, 
C4, 5 and 6, to the coils, T and thence to 
the filaments or ground. This is because 
these chokes have a lower impedance than 
the resistors at the lower frequencies, or 
higher wavelengths. 

The impedance of a choke coil drops when 
the frequency is lowered; therefore, the in- 
crease of current fed back to the grid cir- 
cuit is in proportion to the drop in fre- 
quency. As the coil T is coupled through 
the secondary of the radio-frequency trans- 
former, we have an electrically automatic 
form of regeneration that compensates for 
the drop in amplification at the higher wave- 
lengths; and therefore keeps the amplifica- 
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The drilling details for the front panel, which is composed of special laminated iron. 


This style 


of panel is employed, mainly because of its shielding properties, in connection with the tuning 
unit on the center sub-panel, 


Fig. C. The rear view of the Super-Hilodyne receiver, which shows the Aerial and Ground 
binding posts and the place at the rear of the sub-panel from which the battery cable comes. 


tion factor at its highest efficiency over the 
entire broadcast wave band. 


THE AUDIO-FREQUENCY AMPLIFIER 


From the output of the radio-frequency 
amplifier, at the left, the signal returns 
again to the center panel where it is rectified 
in the detector tube, V6. From the plate of 
this tube it goes to the right-hand panel, on 
which is located the audio-frequency ampli- 
fier, which embodies the dual-impedance sys- 
tem of coupling that has been developed by 
the writer. 

This type of audio-frequency amplifier has 
several advantages. One of these is that, by 
placing the audio transformer in the first 
stage, where the signal is weakest, and the 
impedances in the following stages, the re- 
sulting signal is stronger and less distorted 
than is usual. The high and low frequencies 
are amplified with equal intensity because of 
the large values of the condensers, and be- 
cause the values of the inductances are stag- 
— one being high and the next being 
Ow. 

In the output of the last stage of the am- 
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The construction of the inductors, L1 and L2, in the tuning unit. 
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The numbers in 


circles indicate the terminals and are likewise shown in the wiring diagram on page 627. 


plifier, in which a power tube is employed to 
prevent any distortion, is an audio-frequency 
choke coil L7 and a condenser Cll. These 
are placed at this point so that no high volt- 
age can get into the windings of the loud 
speaker. A similar system, CK4 and C8, is 
used at the input of the audio-frequency 


amplifier to keep the radio-frequency cur- 


rents from entering the primary of the audio- 
frequency transformer AF 1. 


CONSTRUCTION OF THE RECEIVER 


From an inspection of the receiver as 
shown in the accompanying illustrations, it 
will be seen that the tubes, V1, V2 and V6 
(the push-pull tubes and the detector respec- 
tively) are located within the shielded por- 
tion, in which are also the two variable 
condensers Cl and C2 and the two systems 
of coils used in the tuning circuit. On the 
left panel of Fig. A are the three radio- 
frequency amplifier tubes together with the 
shields enclosing the transformers, chokes, 
condensers and variable resistors. On the 
right-hand panel is mounted the audio sys- 
tem with its three tubes, the one nearest the 
front panel being the power tube, V9. 

In Fig. B (the bottom view of the three 
sub-panels) the very few wires necessary 
are clearly shown. On the front panel, 
which is of metal, are mounted the com- 
bination volume control and filament switch 
(R1 and Sw) and the vernier condenser C3. 
On each of the three sub-panels is mounted 
a specially-wound resistor which takes care 
of the filament current to all the tubes on 
that panel. The grid condenser is mounted 
immediately under the grid leak in the center 
panel. 

In the lower right hand corner of Fig. B 
are the eight outlets for the battery leads, 
which are connected to a cable. As the sub- 
panel is in three sections, it becomes neces- 
sary to support them at the rear of the set 
as well as along the sides. A special rear 
bracket is provided with spaces which allow 
the antenna and ground terminals, as well as 
the cable terminals, to be placed ‘at the rear 
out of the way. 


UNIT ASSEMBLY 


As previously mentioned, the receiver is 
composed of three separate units: the tuner 
and detector, the radio-frequency amplifier, 
and the audio-frequency amplifier. Each 
unit is built up separately and then the three 
are assembled on the brackets and front 
panel. The wiring is done in the main part 
under the sub-panel and each unit can be 
wired before mounting on the brackets. 
They can then be connected together by the 
ten short jumpers lettered from A to E and 
from F to K in Fig. 1. 

It is easily understood that such a method 
of procedure is extremely simple. If it is 
so desired, the constructor can assemble the 
instruments of the sub-panels himself; or 
he can obtain the three units wired ready for 
assembling on the brackets and front panel. 


b] 


In Fig. 2 is shown how the different com- 
ponents are placed within the shields in the 
radio-frequency amplifier. On one side is 
the radio-frequency transformer, with the 
choke coil and condenser on the other. In a 
small compartment in the top of the shield 
is placed the variable resistor which is in 
series with the primary of the transformer. 

In the audio amplifier, the two impedances 
are placed perpendicular to the base of each 
unit, with the condenser standing vertically 
at the side. 

The variable condensers Cl and C2 are 
dissimilar in capacity, as it was necessary to 
add one plate to C2, making the number of 
plates on Cl seventeen and on C2 eighteen. 
The reason for this departure from the usual 
custom is that the vernier condenser C3 is 
thereby made more effective in its function- 
ing as a fine adjustment for tuning. 

The two coils in the antenna coupler Ll 
are wound on forms 1% and 2% inches in 
diameter, the primary P having 12 turns and 
the secondary S 76 turns tapped at the 39 
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turn, .These are wound with No. 26 wire. In 
the systems of coils in L2, A has 12 turns, B 
has 78 turns and C 12 turns of No. 26 wire 
wound on a form 2% inches in diameter. 
Each of these groups of inductors is en- 
closed in a cylindrical cover, and they are 
mounted at right angles to each other on the 
middle panel. 


ADJUSTMENT AND OPERATION 


After the connections have been made and 
the various circuits tested to see that they 
are correct in every detail, insert eight 
201-A tubes in the sockets, V1 to V8 in- 
clusive. In the last socket V9 is placed the 
power tube with the appropriate negative 
grid-biasing voltage connected to the lead 
provided for it. The loud-speaker con- 
nections are plugged into the tip jacks at the 
rear of the sub-panel on which is mounted 
the audio-frequency amplifier. The aerial 
and ground connections are made to the 
binding posts at the rear of the set. The 
aerial should be between 100 and 125 feet 
in length. 


It is, first of all, necessary to adjust the 
resistors in the radio- frequency amplifier ; 
when these adjustments have been made the 
dust-proof caps are replaced over the slotted 
shafts. The procedure of adjustment is as 
follows: a station that operates on a wave- 
length in the neighborhood of 480 or 500 
meters is tuned in and the resistors on the 
top of the shields enclosing the radio-fre- 
quency units are varied in turn until all 
howls are eliminated from the signals. For 
example, let us follow the adjustment of the 
resistor R6. A point will be found, by turn- 
ing the shaft to the left, at which the squeals 
in the loud speaker just stop; which means 
that the particular stage is operating just 
under the point of oscillation on the high 
wavelengths. Each of the stages is adjusted 
in the same manner. 


(Continued on page 656) 
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= SYMBOL |Qumin| NAME OF PART REMARKS MANUFACTURER = 
= 1 1__| Variocoil Tapped antenna coupler (special) 3 = 
= w 1__| #t16e012 Coils A,B and C in one unit, (special) 1 __ = 
= 16 1__| Var. Condenser 18 plate - .0037 mf. (special) 1 = 
= c2 1__| Var. Condenser. 17 plate - .09035 mf. (in tandem with Cl) | 1 = 
= ics 1__| Midget Condenser 9 plate (special) 1 = 
= _R1, Sw | 1 | SwitchResistor unit | 0 - 5,000 ohms 1/6 = 
= _RP 14 | 4 | Radio-Frequency unit | One set Hilograd units (special) 1 _ = 
= AP 1 pt Audio. Frequency unit | A.F. transformer, choke and condenser p = 
= "iF 23 | 2 | Audio Frequency unit Doudle-impedance couplers 1_| 23,24 = 
= ar4 1 | Audio- Frequency unit | Output filter 1_| 22,25 = 
= _R2,R3,R4| 3 | Ballast Resistors 5 volte - .75 amperes 1_| 2,3,12,16,17,18 = 
= _Rs 1 | Grid Leak = 1 to 3 megohns 1_ | 2,3,12,16,17,18 = 
= C7 1 Fixed Condenser 200025 mf, (grid condenser) 2 | 4,6,12,17,18,19 = 
= 9 [Sockets — UX type 1_| 5,7,8,23,25,19 = 
= 1 Vernier Dial Special 1 = 
= 1 __| snie2a ‘Cover Special 1 = 
= 1__| Front Panel Laminated iron 8 X 21 X 1/8 inches 2 = 
= 3 | Subd-Base Panele 7X 12 X 4} inches each 1_|9,20,12 = 
= % Battery Cable 6 wire 1 6 Bs 
ES goa For sub-base panels 1 = 
= 2 _| Brackets For chaseie mounting 2 = 
= 2 Binding posts 1/15 = 
2 Phone tip jacks 146 = 
= 1 Condenser coupling | Couples Cl and C2 2 ae 
8 | Vacuum Tubes 20L-A type 20 | 21,22 = 
1 * ® 171 type 20 | 21,22 == 


NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. 
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| Algonquin Elec. Co., Inc. 
4 Dubilier Condenser Corp. 
7 Herbe rost, Inc,. 


2 Internationa) Res, Co. (Durham) 
y Big. Company 


5 H. H. Eby Mfg. Co 
8 Benjamin Electric Company 


3 Daven Radio Corporation = 
6 Carter Radio Company a 


10 Micarta Fabricators 


13 General Radio Company 


tl Formica Ineulation Company 
14 Pord Nica Company, Inc, : 15 
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12 Leslie F. Wuter Company 


$6 Arthur Lynch, Inc, 


17 Polymet Manufacturing Co, 
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18 Amsco Products, Inc, 


19 Sangamo Electric Company 


20 C. FE, Wamufacturing Co, (CeCo) 
23 


2| Radio Corporation of America 


24 
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22 E. T. Cunningham, Inc. 
25 26 


27 
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% THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS 
USED IN THE ORIGINAL EQUIPMENT -DESCRIBED HERE. = 


If you use alternate parts instead of those listed in the first column of manufacturers, be careful to allow for any possible difference in size from those 
originally used in laying out and drilling the panel and sub-base. 
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A Conveniently-Adiustable “B” Power Unit* 


Adapted Especially for the Use of the Experimenter in Obtaining Optimum Results 


PELL 


HE significant feature of this 

very efficient “B” socket-power 
unit, which will commend it espe- 
cially to the reader, is the fact that 
the voltages at the detector and 
R.F.-amplifier taps may be varied 
to the heart’s content without af- 
fecting that at the “B+90” which 
serves the audio tubes. The latter 
is kept constantly at its rated value, 
irrespective of changes in the load, 
by a “glow-tube” which serves as an 
automatic ballast in its circuit. The 
unit is easy to construct, and will 
supply adequate plate current for 
any standard receiver; providing al- 
so, when desired, filament (A.C.) 
current for a large power tube in 
the last stage—an important ad- 
junct in the search for highest qual- 


ity in reproduction.—EDITOR. 


wy 


T is quite customary for an author, when 

describing the fine points of something 

which he has built, to launch immedi- 

ately into a discussion of the mechanical 
and assembly features involved. Rarely does 
he take the reader into his confidence con- 
cerning the whys and wherefores which have 
prompted him to decide upon the definite 
type of construction, or the use of the par- 
ticular parts which finally go to make up the 
finished product. 

This is true especially of “B” power-sup- 
ply units; for, heretofore it has usually been 
taken for granted that, because of the very 
slight deviation from the accepted funda- 
mental circuits which are employed in such 
units, there is little or nothing to tell, be- 
yond a description of the mode of assembly, 
and perhaps a few pointers on the wiring. 
While it is true that we might be able to get 
along with such condensed constructional de- 
scriptions, they are, nevertheless, only part 
of the story. 

This article endeavors to acquaint the 
reader with all the facts that were consid- 


By JOSEPA RILEY 


ered when designing for home construction 
a representative type of “B” power supply 
device which incorporates the most up-to- 
date features permitted by present-day stand- 
ards of components. In other words, rather 
than to present arbitrarily a list of the parts 
which enter into the construction of any one 
type of “B” power-supply unit, it is its pur- 
pose to discuss the various requirements of 
the several parts employed, and the device as 
a whole, and then to describe the mode of 
assembly which is most satisfactory. 

In general, “B” 
power circuits may 
conveniently be di- 
vided into three parts: 
first, the transformer- 
rectifier unit; second, 
the filter unit, and fin- 


ally the voltage-di- 
vider unit. Under the 
first _ classification 


come the transformer, 
which steps up _ the 
house current to a 


The front view of the 
socket power unit. The 
terminals shown below 
the resistor controls are 
those connected to the 
receiving set. 


suitable value, and the rectifier element, 
commonly a tube, which alters the character 
of the stepped-up current from alternating 
to pulsating, direct. 


T is the power transformer; CK, the choke; C1-C2, 0.1 mf. condensers; C3 to C7, filter-con- 
denser block, R1, fixed resistor, 50,000 ohms; R2, R3 and R4, variable resistors; V1, rectifier; 
V2, voltage regulator. 
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POWER TRANSFORMER SHIELDING 


The transformer which is selected for use 
in a “B” power unit must be so designed 
that, when it is in operation, its core lamina- 
tions will not produce a 60-cycle hum, which 
is usually the result of loose assembly. The 
better types of transformers now available 
overcome this difficulty, not only by clamping 
the core-pieces substantially together, but by 
imbedding the entire transformer assembly 
in a wax compound. Of necessity, the 
transformer must be enclosed in a metal can, 
which acts as a shield, to prevent the lines 
of electromagnetic force set up by its wind- 


ings from interfering with nearby pieces of 
apparatus. There has been manifest recently 
a trend toward the combining of the audio 
amplifier of a radio receiver with the “B” 
power-supply device. Where such a con- 
struction is attempted, shielding attains spe- 
cial importance; as there is a possibility of 
the audio units picking up the 60-cycle dis- 
turbance, when the transformer is not suit- 
ably enclosed. The grounding, not only of 
the center-taps of the several transformer 
windings, but of the transformer can itself, 
is highly desirable and constitutes an addi- 
tional safeguard against unstable operation. 


THE RECTIFIER 


As to the rectifier element, there are sev- 
eral types which may be employed; but spe- 
cial attention is directed to the new gaseous 
tube which will satisfactorily handle currents 
up to and including 125 milliamperes. This 
is an important item, because the use of this 
tube in “B” power-supply devices enables the 
owner of a multi-tube receiver to “power’”’ it 
from the lamp-socket without the probability 
of operating the power unit at its limit of 
handling capacity. 


With the usual five- and six-tube sets, this 
reserve power, which constitutes a large mar- 
gin of safety, makes for an unusually stable 
receiver with little chance for overtaxing the 
output limitations of the “B” power-supply 
device. So much for the transformer-recti- 
fier section. 


FILTER CIRCUIT 


The filter section, that part of the “B” 
power-supply device which directly follows 
the transformer-rectifier section, has as its 
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main function the smoothing out of the pul- 
sations or ripples which exist in the current 
as it comes from the rectifier tube. The 
filter consists of a combination of choke coils 
and condensers, the chokes acting as a 
smoothing agent and the condensers func- 
tioning in the dual capacity of smoother and 
storage tank. It is the business of the chokes 
to retard or impede the series of pulsations 
manifested in the direct current delivered at 
the rectifier output. 
chokes must not have a high direct-current 
resistance; otherwise there would be too 
great a reduction in the voltage available for 
use at the power-supply output. 


The use of a rectifier tube such as the new 
125-milliampere gaseous type imposes cer- 
tain requirements on the apparatus used in 
the filter circuit. First, the chokes must con- 
tain plenty of iron in the core; that is, the 
core must be quite “husky.” Second, the 
coils must be wound with heavy wire, so 
that they will not offer too great a D.C. re- 
sistance. The air-gap of the core must be 
such that the chokes will pass satisfactorily 
100 milliamperes of current without saturat- 
ing the iron. The chokes (two are em- 
ployed) may be assembled in one container, 
and should be enclosed in a metal shield for 
the same reasons as in the case of the trans- 
former. 


GOOD CONDENSERS NEEDED 


The condensers composing the storage 
tank of the filter circuit must meet certain 


At the same time the 
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The schematic diagram of the “B’? socket-power unit, using a full-wave rectifier tube and a 
voltage-regulator for the 90-volt tap. 


requirements which fix their practical worth. 
First, they must be of the proper capacity; 
that is, the several condensers contained in 
the block must not be lower in capacity rat- 
ing than the label on its front indicates. 
The only way to be sure that the condensers 
finally selected are satisfactory in this re- 
spect is to purchase units which have made 
a reputation for themselves and which are in 
every way entirely reliable. Second, these 
condensers should be of a voltage rating 
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which makes them satisfactory for the par- 
ticular type of “B” power supply in which 
they are to be employed. This factor de- 
pends largely upon the transformer which is 
selected to work with the type of rectifier 
tube employed. 

For instance, in some filament types of 
rectifier tubes only a 300- or 400-volt sec- 
ondary winding on the transformer is needed, 
because the rectifier system is of the half- 
wave type. However, when the tube under 


CASES OF T, Ck,Ci-C2,C-3-4-5:6-7 


GROUNDED TO METAL BASE. 
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The wiring diagram of the complete “B” socket-power unit. 


The three resistors, R2, R3 and R4, are mounted on the rear of the seven-inch 


insulating panel, the drilling layout of which is diagramed in the lower right corner, 
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discussion is employed as the rectifier in a 
full-wave circuit, then the transformer nec- 
essarily must have a higher secondary-volt- 
age output, usually in the order of 500 or 600 
volts. Since the voltage drop across the rec- 
tifier tube is only slight (a mere fraction of 
the output voltage of the transformer sec- 


SUGGESTED 
TYPE OF MESH 


ondary), it is well to choose filter condensers 
which are rated at a working voltage either 
equal to or in excess of the transformer’s 
secondary-voltage output. This is a par- 
ticularly important point; because if a poor 
make is selected it is quite probable that such 
a filter unit will be short-lived. One or 
more of the sections may break down, mak- 
ing them useless and endangering the others. 


VOLTAGE REGULATOR USED 


Together with the filter section of a “B” 
power supply may very well be considered 
the use of another new product, the three- 
element voltage-regulator tube. The inclu- 
sion of such a tube in a “B” supply circuit 
presents several advantages. First, because 
the tube has the property of functioning like 
a condenser in smoothing out any slight rip- 
ples which may have been incompletely fil- 
tered by the chokes and condensers, it makes 
possible the selection of a condenser bank 
with less capacity than was formerly re- 
quired. In the older types of “B” power- 
supply units it is customary to have a con- 
denser bank consisting of a total of 14 mic- 
rofarads, composed of five sections, as fol- 
lows: 2, 2, 8, 1, 1 mf. each. With the use 
of this regulator, which is known as the type- 
R tube, a condenser bank totaling only 12 
microfarads is sufficient. The main purpose 
of the tube is to maintain at a steady figure 
the voltage from an intermediate tap at the 
output of the complete “B” power supply 
unit, regardless of the total current drain, 
which might fluctuate under varying condi- 
tions of load. 


The prevention of “motorboating,” that 
troublesome noise which prevents satisfac- 
tory reception of radio signals when the re- 
ceiver is powered from a poorly-designed 
power-supply device, is attributed to the in- 
clusion of a regulator tube to maintain the 
intermediate voltage at a steady value. Prob- 
ably one of the most serious objections to 
former types of regulator, or “glow” tubes, 
as they were called, was the tendency to 
oscillate and thereby introduce into the out- 
put of the power supply noises and other 
disturbances, often of such disagreeable na- 
ture as to make reception virtually impos- 
sible. But now, after many months spent in 
careful research, there is available a tube in 
which these disadvantages are not present. 
Besides the usual two elements, which have 
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heretofore been found in regulator tubes, 
there is incorporated in this type a third or 
“keep alive” element and its associated cir- 
cuit. The complete “keep-alive” circuit is 
unique in that it consists of a tube within a 
tube; the inner one is operated from a point 
of high voltage off the filter circuit at no- 
load and keeps the gas within the tube in an 
ionized state. If, for any reason, the voltage 
across the operating electrodes should fall 
below a value required to maintain the gas 
in an ionized state, the potential of the third 
element will be sufficient to maintain ioniza- 
tion. A 50,000-ohm resistor is employed be- 
tween the filter circuit and the tube to mini- 
mize the additional drain on the rectifier and 
filter, and limits this parasitic current to ap- 
proximately three milliamperes. (For a com- 


plete description of this tube see page 346 
of Rapio News for October, 1927.) 


REQUIREMENTS OF RESISTORS 


As with everything else which may be 
classed as radio apparatus, resistors suitable 
for use in “B” power-supply devices have 
not been left unchanged. Not being entirely 
satisfied with the existing types of resistors, 
some manufacturers have made great strides 
in the perfection of this very necessary piece 
of apparatus; and this season has brought 
forth the wire-wound, high-current-capacity 
types of variable and fixed resistors. 


One in particular has claimed the attention 
of the writer and has been included in the 
construction of the “B” power-supply device 
described here. Nichrome wire, it was 
found, contains all the essential features 
which are necessary to a good resistance 
wire and, in the units employed here, this 
wire is first wound by machine on an asbes- 
tos-covered core, which is in turn then 
wound on a slotted or grooved form of iso- 
lantite, an insulating material of high qual- 
ity. A sliding arm makes contact with the 
various turns of nichrome wire and insures 
a constant perfect connection. 


THE CIRCUIT 


_ Before starting the construction or select- 
ing the parts, the circuit diagram shown on 


(Continued on page 698) 
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Quantity NAME OF PART REMARKS MANUFACTURER ¥& = 
=e ower Trane former 300 volt secondary a0 996-49 92.19,94 35 = 
1 Filter Choke fwo coils in single case 9-99.30 33592 -33.35:95. 0 
1__| Buffer Cond 2- ,l1 mf. unite 2_| 3,16,17,12,19,34 
1 Condenser Block 2,2,6,1, and 1 mf, 2 | 3,16,17,18,19,34 
1 Fixed Resistor 50,000 ohms, wire wound type 3 | 19,20,21, 22,34 
1 Variable Resistor 2,000 ohms, wire wound type 3 | 21,22 
2 Variable Resistors 5,000 ohme, wire wound type 3 
1 | Rectifier Tube 125 milliampere gaseous type 4 | 28,29 : 
1 Regulator Tube Three-element type 4 
2 Tube Sockets UX type 5 | 6,10,12,15,21,23,24,25,26,27 
= § Binding Posts i 6 | 7,23,273,25, 30 = 
= 1__| Front Panel 7X 4X 3/16 inches 7 | 31,32 = 
= 258, | Connection Wire Insuleted 8 | 17,33 
= Metal Sheet 9 X 13 inches; for base 
= 75 in| 3" Angle Brass ) 
= 40 *| 3" Flet Brase Strip de For protective c@sing 
= = 50 "| 12" Wide “ sheet ) 


| National Company, Inc. 
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3 Electrad, Inc. 
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16 Tobe Deutschmann Company 
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5 Benjamin Manufecturing Co. 


6H. H. Eby Manufacturing Co. 
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Ul Don, ectric Company 
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12 Generel Radio Company 


14 Thordareon Electric Mfg. Co. 


15 Lester F, Muter 


17 Acme Wire Company 


18 Potter Manufacturing Co. 


20 Ward-Leonard Electric Company 


2 Carter Radio Company 


23 Pilot Electric Company 


21 Amsco Products Company 


24 De Jur Products Company 


7? 
25 Electrical Research Lab. \(ERLA) 


28 Q.R.S. Music Company 


31 American Hard Rubber Company 


26 Herbert H. Frost, Inc. 

29 ¢, E. Mfg. Compan 

32 Formica Insuletion Company 
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27 Precise Manufacturing Co. 


30 XL Radio Laboratories 


33 Belden Manufecturing Co. 
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[s Voltage a Certain [ndication of Merit? 


A Study of the Requirements for a Satisfactory Plate-Current Sepply Unit 


HEN “B” power-supply devices 

first made their appearance on the 

radio market, not so many years or 

—for that matter—months ago, 
there were in the mind of the public in gen- 
eral many misconceptions regarding their 
proper use. Gradually most of these errors 
have been corrected, until now the average 
radio set owner has a rather clear idea of 
just what a “B” power unit is and what it 
will do. There still exist, however, a few 
erroneous ideas that can well stand correc- 
tion. 


One such is the present-day method of 
differentiating, between various “B” socket- 
power units, employed by the average radio 
dealer. He has learned the necessity for 
using a high-resistance voltmeter for check- 
ing “B” units. He has, undoubtedly invested 
in one or more of the special instruments 
made for just such a purpose. Having 
such an instrument, however, it is not very 
long before he notices that some power units 
give slightly higher voltages than others. 
Perhaps, at one time, he has actually ob- 
tained better performance from a set when 
using a “B” power unit with a higher voltage 
output than that of another power unit. The 
result is that he soon considers his voltmeter 
as an indicator of merit and begins to judge 
the excellence of “B” units solely by their 
voltage output. The higher his voltmeter 
reads the greater, to his mind, the merit of 
the power unit. 


A SELLING ARGUMENT 


As a result, manufacturers’ salesmen soon 
found that they had trouble in selling their 
“B” units to a dealer unless these could 
furnish a higher voltage output than their 
competitors. Consequently, the manufac- 
turers began to raise the output veltage of 
their “B” units. 


Within certain limits, such a general trend 


toward higher-voltage “B” units was a very. 


desirable event. The 171-type power tube 
came along about the same time, and the 
higher voltages were necessary for its most 
successful operation. 

But, there is always danger in going from 
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Fig. 1. This chart shows the voltages de- 

livered, from given values of the supply 

source, by a 60-milliampere rectifier tube, as 

the load upon it varies, up to an amount in 
excess of its rating. 


By JAMES MILLEN 


Equal output voltage—what about the regu- 
lation and the margin of available power? 


one extreme to another like the proverbial 
pendulum. 

A year ago, the average “B” socket-power 
unit would not supply sufficient power at a 
voltage high enough to operate, to the best 
advantage, a receiver employing a 171-type 
power tube. Today the average high-grade 
“B” unit meets this requirement. But still 
the tendency seems toward even higher volt- 
ages; not because of sound engineering prac- 
tice, but because of the dealers’ no-longer- 
valid method of using voltage as an “indica- 
tor of merit.” 

What is the voltage and current that a 
“B” power unit should deliver to the aver- 
age radio receiver in order to insure the 
optimum performance? 


WHAT IS REALLY NEEDED? 


First, let us consider voltage. The highest 
plate voltage is used only for the power tube, 
which may be of either the 112 or the 171 
type. Because of the greater undistorted 
volume obtainable from a set equipped with 
a 171 power tube in place of a 112 tube, the 
former is more generally used. According 
to the tube manufacturers, the optimum plate 
voltage for use with this tube is approxi- 
mately 180. As all of the other tubes in a 
receiving set operate at a plate voltage less 
than 180, this power-tuhe voltage determines 
the maximum voltage which the “B” unit 
must deliver, while supplying sufficient cur- 
rent to operate the receiver. 

As a result of the study of the character- 
istic curves of the general-purpose tubes and 
the collection of data on the current drain 
of various popular commercial receivers, it 
has been found that the great majority of 
sets impose on the “B” power unit a total 
load between 30 and 35 milliamperes. There 
are some sets that draw as much as 40 milli- 
amperes, but they are very few. 

In order to segregate this total load into 
its various components, the following data 
are given: 

“BY” current 
in milliamps. 
Average R.F. amplifier per stage, 
BO O74, VOM ciicacecweseswcnssiees 2:5 
(usually 2 or 3 stages) 
Average R.F. amplifier per stage, 


ME Bi VOI crannies. cease c.cewn ° 
(usually 2 or 3 stages) 


Average amplifier per stage, 
RPI GONE, rclnciccecietiais « eis ine-erenere § 
(usually one stage general-purpose 
tube) 


171-type power tube at 180 volts... .20 
(40.5 volts—‘“‘C’”’ bias) 
This gives from 32.5 to 37.5 aitiiaiiiian 
as the total “B” current required for the 


‘the average receiver, a 


average set. (Note: the detector tube is 
omitted, as its drain is quite negligible— 
usually well under 1 milliampere.) 

Thus, to meet fully the requirements of 
“B” power unit need 
be capable of supplying but 40 milliamperes 
at 180 volts. Granted that it is well to have 
a little margin for good measure, in order 
that sufficient power at a high enough volt- 
age shall be still obtainable as the rectifier 
tube gets fairly well along toward the 
natural end of its useful life—let us set the 
maximum desirable rating as 60 milliamperes 
at 180 volts. Why, then, go further? Surely 
there is no use, at this time, for higher volt- 
ages, or higher currents at the same high 
voltage. 

Far better would it be for the manufac- 
turer to provide for the absorption of the 
power, in excess of 60 milliamperes at 180 
volts, by means of a parasitic-load resistor 
or a voltage-regulator tube located within 
the power unit in order simultaneously to 
improve the voltage regulation and to de- 
crease the effective output impedance. 


PURCHASE OF NEW TUBES 


While on the subject of the fallacies re- 
garding “B” power units which are enter- 
tained by the radio public to a considerable 
extent and by the radio dealer almost uni- 
versally, it may be well to say a few words 
about replacement of rectifier tubes. 


It seems to be generally believed—par- 
ticularly by radio dealers—that, when the 
rectifier tube in a “B” power unit has served 
its useful life and the time comes for its 
replacement, it must be replaced by a tube 
of the identical rating. While this is a safe 
rule to follow, in some cases it deprives the 
user of the advantages to be gained from a 
newer development, or from a reduction in 
the cost of a formerly higher-priced device. 


At this time both of these reasons apply to 
the use of the Raytheon 125-milliampere 
rectifier tube as a replacement tube for the 
original 60-milliampere tube. 

There are now, according to all available 

(Continued on page 708) 
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Fig. 2. A comparison of the curve for a 125- 

milliampere tube with the preceding diagram 

will show how much the margin of reserve 

power counts for in holding voltage steady 
as the current drawn increases. 
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HE man who possesses a milliam- 

meter never need find trouble-hunt- 

ing a long or laborious job ; for, if 

properly used, this simple instrument 
is capable of tracking down almost every 
common fault to which the radio receiving 
set is liable. The most suitable instrument 
for general radio use is one reading from 
0 to 25 milliamperes, or 0 to 50 if the tubes 
are such that the total current consumption 
of the set is high. In any case, the maximum 
reading of the milliammeter should be large 
enough to enable it to record the total plate 
or “B” current of the receiving set with 
which it is to be used. The milliammeter 
may be wired permanently, as shown in Fig. 


METER 
41 
BATTERY 
“FIG. 3 A.- TRANSFORMER 
Either the primary or the secondary of an 


audio-frequency transformer is quickly tested 
in the manner shown above. 


1, between the “B—” binding post and the 
negative post of the “B” battery; or it can 
be brought into use just as it is required, 
being placed in the position indicated when- 
ever a breakdown occurs. 

The first thing to do with the milliam- 
meter is to read with it the normal plate 
current of each tube in the set; this may be 
done by placing the tubes one at a time in 
their proper sockets. Next take the total 
“B” current for the whole apparatus. A 
careful note should be made of the figures 
obtained, so that they may be referred to at 
any time, should the set not be up to form. 
The figure for the total current when the 
set is functioning properly may be regarded 
as the radio equivalent of the doctor’s “nor- 
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“Old Sleuth’2-The Milliammeter 


How This Handy Instrument Detects the Guilty Parts 


At the left, two specimens 
of instruments of a high 
degree of accuracy, suit- 
able for such work as 
this article describes, in 
mountings suitable for 
convenient use on the ex- 
perimenter’s table. 


Photos by courtesy of the 

Jewell Electrical Instru- 

ment Co. and the 

Weston Electrical Instru- 
ment Co. 


mal temperature.” The milliammeter, in 
fact, helps to diagnose radio diseases just as 
a clinical thermometer helps to diagnose 
those of the human body. In addition to its 
value as an aid to trouble hunting, it will act 
also as an infallible detector of distortion in 
reproduction. 
TESTING REPRODUCTION 

When the radio set is switched on, and a 
broadcast station tuned in, the needle of 
the milliammeter should swing to its normal 
reading and, once there, it should remain 
dead steady. If you find that the needle 
shows a tendency to kick when certain notes 
are played or sung, or when sibilant con- 
sonants (such as “S,” “SH,” “SCH,” “CH,” 
and “Z’’) occur in speech, you know at once 
that your reproduction is not all that it should 
be; for this symptom shows that distortion 
is taking place from one of two causes. 
Either the output tube is being overloaded by 
being called upon to handle more energy 
than it can deal with properly, or the “C” 
voltage is wrong, causing the working point 
to be either too high or too low on the 
“characteristic.” 

Fig. 2 shows diagrammatically what hap- 
pens in these cases. If the working point is 
too high, positive half-cycles cause grid cur- 
rent to flow and mutilation of the upper 
halves of wave forms takes place; if it is 
too low, negative half cycles take it down to 
the bottom bend, producing re-rectification 
and mutilating the Jower halves of the wave 
forms in the plate circuit. 

When the milliammeter kicks during re- 
ception try first of all the effect of altering 
the “C” voltage. You may find that just a 
little more or a little less will bring the 
working point to the middle of the straight 
portion of the characteristic and keep the 
needle steady. Supposing, however, that no 
alteration of the “C” voltage produces the 
desired result, it is most likely that the tube 
is being overloaded, as shown in Fig. 2C. 
You can test for this by de-tuning a little, 
which reduces the amplitude of the grid 
swing reaching the last tube. Should de- 
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The best position, generally speaking, for the permanent mounting of a milliammeter in a radio 


set is between the 
common terminal. 


“A-+-”? post and the “B—” battery lead—if these two, as usual, have a 
When this connection has been made, the normal plate current of each tube 


in the set should be noted for future reference. 


’ of the “C” battery first of all. 


By RALPA W. HALLOWS 


tuning steady the needle, then you have been 
trying to get a volume of sound rather 
greater than the radio set is capable of giv- 
ing with the particular tube in the last socket. 
To obtain such signal strength without dis- 
tortion, a tube of lower impedance is re- 
quired. 


WHERE TO START 


Now for the milliammeter as a trouble 
sleuth. We will suppose that some evening, 
when you switch on the set, it is either off 
color, giving much less than its usual 
signal strength, or that it is altogether silent. 
Obviously there is trouble somewhere; the 
milliammeter will help you to see exactly 
where and what it is. Should there be com- 
plete silence, see before doing anything else 
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These sections of the “‘characteristic curve” 

of a tube show what happens when either 

incorrect ‘‘C” bias is used, or the tube (in 

the last audio stage) is overloaded by power- 
ful signals. 


that the aerial and ground leads are con- 
nected and that the grounding switch is in 
the proper position for reception. Many a 
radio man has spent profane hours in a 
fruitless endeavor to track trouble, through 
neglect_of this seemingly obvious precau- 
tion. Certainly I have; so have Blank and 
Dash and Asterisk. What, you have too? 
Fine, let’s shake! 

Next see what the milliammeter has to 
say about it. In practically every case where 
the set is completely silent, the reading will 
be either normal or below normal. We will 
discuss the indications given by these read- 
ings in a moment. 

Weak signals of exceptionally poor quality 
may be accompanied by a milliammeter read- 
ing that is higher than it ought to be. Such 
a reading indicates that the trouble is due to 
one of three causes. There may be a short- 
circuit, partial or complete. In this case 
the flow of current will generally be suffi- 
cient to send the needle of the milliammeter 
right over against its stop pin. A figure 
just a few milliamperes above normal means 
either that the “C” battery is run down or 
that there is a disconnection, probably in one 
of the A.F. grid circuits. Test the voltage 
In most cases 


it will be the culprit. Should the “C” bat- 


tery be up to the mark, one of the A.F. grid 
(Continued on page 700) 
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HE discovery that radio waves, un- 
like their first cousins, light waves, 
are able to travel in curved paths 
around the surface of the earth and 
thus be received in the Antipodes, was re- 
garded with astonishment. In the first place, 
it was definitely contrary to the theory then 
existing and, in order to explain it, the so- 
called Kennelly-Heaviside layer was postu- 
lated. It is reasonable to suppose that sun- 
light, falling upon the earth’s atmosphere, 
‘ may ionize it, and produce a layer of elec- 
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CIRCUIT USED FOR INTENSITY 
MEASUREMENT OF SIGNALS. 


The circuit employed by Dr. Appleton to 
measure the fading of signal strength. 


trons at a high level. It has been shown by 
Larmor and others, that a radio-wave, enter- 
ing this region, will be either absorbed, 
retarded, or bent back toward the earth; 
depending partly upon the amount of ioniza- 
tion, partly upon the wavelength of the 
radiation itself. It is thus possible to explain 
many facts about radio reception. 

No theory of the propagation of radio 
waves over the earth’s surface will be com- 
plete, however, unless it also explains the 
large and rapid variations of signal intensity 
and direction of propagation of the waves 
as observed at night, and, to some extent 
during daylight, particularly in winter. It 
has been recognized for some time that the 
phenomenon of “fading” may possibly be due 
to interference between the direct wave along 
the earth and the wave reflected from the 
Heaviside layer; but experimenters have 
found great difficulty both in proving this 
and in accurately describing the exact me- 
chanism of the phenomenon. 

Dr. E. V. Appleton, the well-known pro- 
fessor of Physics at Cambridge, England, 
has performed a series of brilliant experi- 
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If the ground and the reflected waves reach 

the receiver’s antenna in phase (Fig. 4) recep- 

tion will be good, but if they arrive out of 

phase (as in Fig. 5) reception will be greatly 
lessened. 
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An Explanation of Some of the Troubles Experienced in Reception and Their 


Possible Cures 
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ments which deal with the crux of the ques- 
tion. He and his collaborators first set out 
to discover definite experimental proof of the 
existence of the Heaviside layer. 
MEASUREMENTS OF RECEPTION 
The fact that temporary variations of sig- 
nal intensity are experienced at night for 
short-wave transmissions is well-known to 
many broadcast listeners. In a normal case 
of signal fluctuation, such as may be expe- 
rienced with a receiver 150 to 200 miles 
from the sending station, the variation of 
signal intensity is so marked as to be notice- 
able in the phones. In order to measure ac- 
curately, however, the variation in invensity, 
Dr. Appleton discarded audible estimates as 
unreliable and obtained an accurate gauge of 
intensity by means of a galvanometer. The 
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This diagram shows how a radio wave breaks 
up into a ground wave and a reflected wave 
and the path each travels, 


circuit used is shown in Fig. 1. It employs 
tuned radio-frequency amplification which is 
coupled on the output side to a detector cir- 
cuit with a crystal rectifier and a galvano- 
meter in series. In the preliminary experi- 
ments, galvanometer readings were taken 
every six seconds and plotted to obtain a 
curve. In the later investigations, however, 
greater accuracy was obtained by recording 


aie 3:51 AM. 


cme 4:04 AM 


FIG. 7 SIGNAL VARIATIONS DURING 
SUNRISE PERIOD. 


4:47 AM. 


5:12 AM. 


oa) 
az az 
=2 os 
eo ° 
uw 39 
i 7A) 
aa 
all acct 
ad z2 
85 25 
” 
a 


‘FIG. 8 COMPARISON OF SIGNAL VARIATIONS 
FOR AERIAL AND LOOP. 


The influence of sunrise on the fading 

of radio signals. Fig. 8. These curves con- 

firm Heaviside’s theory, that waves are 
deviated vertically and not horizontally. 


Fig. De 


the beam of light reflected from the swinging 
galvanometer mirror, on a moving photo- 
graphic film. 

Fig. 2 shows the general character of the 
fading and its increase after sunset. In order 
to explain the observed phenomenon, it is 
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necessary to assume that rays of appreciable 
intensity are reflected at night from the 
Heaviside layer. These interfere with the 
ground wave at the receiving station in such 
a way as to produce fading. 
WAVE INTERFERENCE 

In order to picture the process, let the 
reader refer to Fig. 3, where the two paths 
are represented. Let us suppose, to make the 
calculation easy, that the wavelength is 500 
meters and the distance between the two 
stations 100 kilometers (100,000 meters) ; 
there will be, then, 200 waves in the direct 
path. If the reflected wave traverses exactly 
twice the distance, the two waves will be 
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FIG. 2 CHARACTER OF FADING AFTER SUNSET. 


This curve illustrates the variations in the 
intensity of radio signals after sunset. The 
fading becomes more marked. 


“in phase”; i.e. vibrating similarly at the 
receiver, as pictured in Fig. 4. Since the 
crests of the waves coincide, the two waves 
will assist each other and the reception will 
be good. 

Suppose, now, that the radio-station’s 
wavelength is changed from 500 to 498.75 
meters. It is easily calculated that we will 
have 200.5 instead of 200 direct waves, and 
401 instead of 400 indirect waves. The extra 
half-wave changes conditions, as shown in 
Fig. The waves will arrive, “out of 
phase,” vibrating in opposite directions, and 
tend to annul each other. If the wavelength 
be further decreased, we have another max- 
imum of intensity, and so on. 

Prof. Appleton arranged with a broadcast 
station that its wavelength should be sys- 
tematically and regularly varied through a 
small range, say ten meters, in the period 
of half a minute. The coils used on the 
receiver were specially wound with high- 
resistance wire, so that broad flat tuning was 
obtained. The results showed definitely the 
maxima and minima predicted by theory and 
further enabled the eminent investigator to 
place the height of the Heaviside layer at 

(Continued on page 696) 
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Hints on Tuning The Knickerbocker Four 


HE “Equamatic” system of variable 

coupling, as employed in the Knicker- 

bocker Four receiver (described in the 

October, 1927 number of Rapio 
NEws), is a practical method for either main- 
taining a constant transfer of energy be- 
tween two circuits, or providing an auto- 
matically progressive variation in energy- 
transfer, directly proportional to the varia- 
tion in the wavelength to which the circuits 
are tuned. 

In the case of the Knickerbocker Four 
receiver, the Equamatic feature is used to 
maintain practically constant energy-trans- 
fer between the antenna and the radio- 
frequency tube. It is also used to maintain 
maximum permissible energy-transfer from 
the detector-plate circuit back to the grid 
circuit ; thus providing at all times, maximum 
regeneration. but avoiding actual oscillation. 

The operating efficiency of this receiver 
will, naturally, depend upon the proper ad- 
justment of the coupling coils and it is im- 
possible to suggest one specific adjustment 
that will exactly fit all the receivers that 
have been constructed from the plans given 
in the previous article. 

Variation in detector-tube characteristics, 
for instance, will cause one receiver to re- 
quire generally looser tickler coupling than 
another receiver which employs the same 
circuit and parts. Antennas of different 
sizes also require slightly different adjust- 
ments in the antenna coupler. The aim of 
this article is to provide an explanation of 
the working and adjustment of the whole 
system. With a thorough understanding of 
these fundamentals, any constructor or owner 
of a Knickerbocker Four can then make the 
adjustments which will provide maximum 
efficiency for his particular receiver. 


MECHANICAL OPERATION 


For the moment we can disregard the pri- 
mary coil of the R.F.-detector coupler L2, 
(see October Rapio News for circuit de- 
tails), and consider only the rotor and stator 
coils. The stator coil, or secondary, is 
mounted on the baseboard of the set by 
means of a bracket with a slotted base which 
can be slid back or forth under the head of 
the mounting screw, or may be swung around 
to bring the secondary coil at any desired 
angle to the front panel (or to the con- 
denser shaft upon which the rotor coil is 
mounted). The rotor coil is mounted directly 
on the rear end of the shaft of the variable 
condenser which tunes the secondary coil; 
by means of a swivel this coil also may be 
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placed at any desired angle to the condenser 
shait. 

If either coil is left in a position with its 
axis at right angles to the panel (parallel to 
the condenser shaft), there will be no varia- 
tion in coupling as the condenser shaft is 
turned; because, at any setting of the rotor, 
the angle formed by both axes’ remains the 
same. This is illustrated in Figs. 1 and 2. 
In Fig. 1, the rotor coil turns in the same 
plane and therefore cannot vary its relation 
to the stator coil. In Fig. 2, the rotor coil 
is no longer parallel to the panel; but, never- 
theless, the same angle is maintained be- 
tween the axes of the two windings regard- 
less of the setting of the condenser, when the 
stator, or secondary coil has its axis at right 
angles to the panel. 

The minute both coils are so adjusted that 
neither of the axes is at right angles to the 
panel, the coupling between them begins to 
vary. Thus, if the two coils are left parallel 
to one another, but are swung around so that 
their axes make an angle of 45 degrees to 
the panel, turning the shaft through 180 
degrees will swing the rotor coil around so 
that, instead of its windings being parallel 
to those of the stator coil, there will be a 
90-degree difference. This is shown by the 
dotted line in Fig. 3. 


VARIATIONS IN COUPLING 


In its practical application in the case of 
coil L1 (the antenna coupler) in the Knicker- 
bocker Four, this means that, if the axes of 
the primary and secondary coils are made to 
coincide at an angle of 45 degrees to the 
panel, when the condenser plates are com- 
pletely meshed, then when the condenser 
rotor is turned to bring the rotor plates all 
the way out, the axis of the primary coil 
will have maintained its 45-degree angle to 
the panel, but will be at right angles to the 
secondary coil, instead of parallel. In other 
words, the coupling between the two coils 
will have changed from maximum to mini- 
mum as the condenser’s capacity changed 
from maximum to minimum. At any inter- 
mediate point in the condenser range the 
coupling will have changed approximately in 
proportion to the capacity. 

Of course it is never desirable to reduce 
the coupling to zero; because then there 
would be no energy transfer between the 
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Tf the axis cf either of the primary or secondary is parallel to the condenser shaft there will be 


no variation in the coupling. (Figs. 


1 and 


2). When the inductors are in the position 


shown in Fig. 3 the coupling is varied as the condenser is varied. 


_which 


coils. It is, therefore, never necessary to 
adjust the coils to an angle as small as 45 
degrees. An angle of about 58 degrees, be- 
tween the axes of the coils and the plane 
of the panel, is usually found to be about 
right. 

Whatever the angle of adjustment, the 
two coils should always be parallel when 
the condenser dial reads 100 (plates fully 
meshed). This provides the close coupling 
required at high wavelengths. If the coupl- 
ling is too close at the longer waves, it may 
be decreased by sliding the secondary away 
from the primary—still keeping the two coils 
parallel. These two adjustments fix the 
maximum coupling. The range of variation 
of coupling, and the minimum coupling re- 
quired at the shorter wavelengths, are regu- 
lated by changing the angle of the two coils 
in relation to the panel. If the angle be- 
tween the coil axes and the panel is 67%4 
degrees (22% degrees between the plane of 
the coil windings and that of the front panel) 
the range of coupling will be 45 degrees. 
That is to say, coupling at zero on the con- 
denser dial will be equal to 50 per cent. 
of the full coupling obtained when the con- 
denser dial is set at 100; inasmuch as a 90- 
degree change (from parallel to right angles) 
in coupling is the maximum attainable range 
and represents a change from maximum to 
zero coupling. 


The range of coupling is always equal to 
twice the angle formed between the front 
panel and the plane of the coil windings at 
maximum coupling. This is a good point 
to remember. Thus, when the coils are ad- 
justed so that their windings are parallel to 
the panel, there is no variation in coupling 
as the. condenser shaft is turned. If the 
coils are adjusted at an angle of 45 degrees 
to the panel, the coupling range will be from 
maximum to zero, or through an angle of 
90 degrees; and so on. 


ANTENNA COUPLING 


The proper degree of coupling of the 
coupler L1 can be determined by two things: 
first, if selectivity is adequate at the higher 
wavelengths but not at the shorter, it will 
be evident that the coupling is correct at the 
high waves but too close at the shorter. In 
that case the range of coupling variation is 
too small and the angle between coils and 
shaft should be decreased slightly. If selec- 
tivity is adequate at the shorter waves, but 
tuning is broad at the higher wavelengths, 
then the angle between the coils is correct; 
but the secondary should be moved farther 
from the primary. This reduces the coup- 
ling at the high wavelengths but has little 
effect at the shorter. 


The second consideration that governs the 
adjustment of the coupling variation is the 
tendency of the stage to oscillate. In the 
R.F. stage it will be difficult to prevent oscil- 
lation if the coupling is too close. This 
will be most noticeable at the lower wave- 
lengths. But, with the coupling range prop- 
erly adjusted, the R.F. circuit will be easy 
to neutralize and the selectivity of the re- 
ceiver will be excellent. 


FEEDBACK COUPLING 


In adjusting the coupler L2 an approxi- 
mate adjustment should first be made. An 
angle of about 60 degrees is good for a 
starter. Then, with the knob of the neutral- 
izing condenser NC turned all the way to 
the left, the dials are rotated until a station 
is heard, or at least the “birdie” whistle 
indicates a station’s carrier wave. 
Then turn down (clockwise rotation) on 
the neutralizing knob, a little at a_ time, 
until the whistle stops and the signals from 


(Continued on page 658) 
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Aerial and Ground Design and Connections 


A Review of Some Common Types and Their Respective Merits 


Fig. 2. At the left is 
shown an aerial of the 
cage type, which is sus- 
pended in a vertical posi- 
— tion, 


yr Below is illustrated a 
typical aerial kit consist- 
ing of A, stranded aerial 
wire; L, rubber-covered 
lead-in wire; T, insula- 
tors; R, lightning ar- 
ester; G, ground clamp 
and §, window lead-in 
strip. With these acces- 
sories a good outdoor an- 
tenna can be erected. 


Photograph by courtesy 
of Belden Mfg. Co. 
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TO GROUND 


N aerial properly-designed, with a good 
ground connection, can well be looked 
upon as a radio-frequency amplifier 
of the best kind. The response in 

the set with no aerial and ground is but a 
very small fraction of that given with a 
properly-designed energy-collector. It would 
take a very good R. F. amplifier, indeed, to 
furnish to a set without an aerial signal- 
strength which could compare with the re- 
sults from the same set having a properly- 
designed aerial. There are aerials most 
suitable for different purposes; every set 
must have one of the types which will be 
discussed. 

A small antenna, such as a loop, gives 
little energy to actuate the receiver and an 
outside aerial causes considerably better re- 
sponse. An enormous antenna system would 
give somewhat better “pickup,” but there 
are other considerations. Selectivity is quite 
as important as signal-strength; so that for 
aerials there are definite sizes which give 
best all-around efficiency. It is generally 
understood that a single wire, 100 feet long 
is sufficient and best for broadcast recep- 
tion. Shortening an aerial always increases 
the selectivity; if it is made shorter and 
shorter, finally but a few feet of wire will 
remain and, of course, this is a very selective 
aerial. An ordinary coil of wire can be used 
for an aerial on the more sensitive sets. 
Since the received energy oscillates between 
the aerial and ground, the ground connec- 
tion must be equally good; otherwise a good 
aerial may give only poor results. 


ANTENNA DESIGN 


Light-socket devices for use as antennas 
comprise an attachment which screws into 
the light socket; they are provided with a 
small condenser which allows passage of the 
high-frequency radio currents picked up by 
the lighting wires but insulates the set from 
the 110-volt line. The operation of one 
of these lamp-socket plugs in a given location 
cannot be predicted, but must be learned by 
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experiment, as the conditions under which 
the devices are used vary considerably. 
They are very inexpensive, however, and 
are well worth trying, for they may save 
the trouble and expense involved in the erec- 
tion of a regular outside aerial. 

Sensitive sets may well use a loop for 
reception with increased selectivity. With 
the more sensitive sets, the volume control 
must usually be turned down on nearby sta- 
tions; so that a little loss in volume mat- 
ters little, while selectivity is better with 
the smaller aerial. There are several dif- 
ferent types of loop antennas; these all con- 
sist, essentially, of a closed coil which is 


connected to the receiver and serves for both 

aerial and ground connections. Some dif- 

ag types of loop antennas are shown in 
ig. 1. : 

At A is shown a common type; those 
shown at both A and B have two leads, 
although three may be used, as in the type 
shown at C. As a rule, the type shown at 
B has the better directional characteristics. 
These loops are supported on frames and 


_ are free to rotate, so that the direction 


which gives best reception may be used; thus 
obtaining the highest volume and selectivity. 
In receiving nearby stations, the loop may 
usually be turned in any direction, with very 
little noticeable change in volume; but sta- 
tions distant a few miles or more will give 
a very large increase when the loop is prop- 
erly “oriented.” ze 

The three leads from a loop are simply the 
ends of the winding and a tap taken off the 


A commercial type of loop antenna shown 
diagrammatically at the bottom of this page 
(Fig. 1A. 


center of the winding. Some sets require 
a center-tapped loop. The loop may be 
tuned, and somewhat better results thus ob- 
tained, if it is shunted by a variable con- 
denser, say a 23-plate size (.0005-mf.). 


SPECIAL FORMS OF LOOPS 


Non-directional loops are often used, 
where the listener does not care particularly 
for any extra selectivity which the other 
types could furnish. A good non-directional 
loop may be made by passing a length of in- 
sulated lamp-cord a few times around the 
walls of a room near the ceiling. This also 
may be tuned for better response. A large 
loop of this nature gives response approach- 
ing that of an outdoor aerial. Another sug- 
gested form of non-directional aerial, having 
comparatively low resistance, is shown in 
Fig. 2. The reader will recognize this as 
an ordinary “cage” aerial, used by some 
amateurs for transmission. It has one lead 
and is used with a ground connection. The 
springs of a bed are often used as an an- 
tenna and these have non-directional char- 
acteristics. 

Listeners often erect on the roofs of their 
homes large cage-aerial arrangements, espe- 
cially where there is no room for aerials of 
the ordinary type. A large vertical-cage loop 

(Continued on page 674) 
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Three different types of loop antennas, 


A has its windings flat on the top and sides; B has 


its windings all in the same vertical plane, and C is partly like A, except for a center tap. 
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_Changes in Frequency Due fo Shielding 


An Authoritative Article on the Shielding Effects on Various Types 


peared an article by this writer on “The 

Effects of Shielding,” which discussed 

in general terms the effects caused by 
the introduction of a grounded shield into 
the field of a radio-, or intermediate-fre- 
quency, transformer. Emphasis was laid on 
the fact that the presence of a shield de- 
creases the efficiency of the transformer- 
condenser unit. Accompanying curves 
showed how this efficiency reduction begins 
when the shield is as much as three inches 
from the coil, the slope of the curves be- 
coming greater as the distance between the 
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The general layout of the instruments used in 
the tests herein described. 


shield and coil is decreased. It was stated 
that a grounded shield in the proximity of a 
tuned unit may change the resonance-fre- 
quency of the unit, giving the effect of 
poorly-matched parts. 

In the present article we shall consider 
both the cause and the effect of this change 
of frequency. 


METHODS OF MEASUREMENT 


Fig. 1 shows the general layout of the 
apparatus used in making the measurements 
shown by the curves. The radio-frequency 
oscillator was of standard design and capable 
of producing a wave with a fairly constant 
amplitude, having a frequency range of from 
500,000 to 1,500,000 cycles. The intermediate- 
frequency oscillator was essentially the same 
as the one used for radio-frequencies, except 
that the inductances used were of a con- 
siderably higher value. The frequencies 
which this oscillator was capable of pro- 
ducing ranged from 35,000 to 90,000 cycles 
per second. The vacuum-tube voltmeter, 
which was used to measure the peak of the 


of High-Frequency Transformers 
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voltage component of the current, was iden- 
tical with the one described by the author 
in the July Rapio News. To eliminate the 
inductive and capacitative effects of the 
voltmeter circuit, the secondaries of the 
transformers tested were coupled inductively 
to the voltmeter. 

Had absolute measurements of the voltage 
been required, one would have had to con- 
nect the voltmeter directly to the terminals 
of the secondary. The problem studied in 
this article made use of the voltmeter in in- 
dicating only the resonance-frequency and 
not the secondary voltage. The two shields 
which were used could be moved towards 
the coils, the distance from which could be 
measured to an accuracy of less than one 
millimeter. 

The process of experiment was as follows: 
With the transformer (either a radio-, or 
intermediate-frequency, type) tuned to a 
frequency such that the galvanometer of the 
vacuum-tube voltmeter showed maximum 
voltage transmission, two grounded shields, 
perpendicular to the field of the transformer, 
were moved by small intervals towards the 
coils until they touched the windings. At 
each position of the shields the oscillator 
setting was changed to a frequency which 
corresponded to the new resonance-frequency 
of the unit. It was found that the resonance- 
frequency of the unit increased as the dis- 
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Several types of solenoidal R.F. transformers 
were used to get this average curve. 


FREQUENCY 


tance decreased between transformer and 
shield. 

While a reduction of voltage transmitted 
is caused by the presence of a shield in the 
field of either the primary or secomlary coil 
of the transformer, the change of frequency 
is dependent only on the presence of the 
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Fig. 2 shows average readings 

of frequency change when 

spider-web transformers were 
used. 


spider-web 


Fig. 6 shows the change in 

capacity needed to keep the 

transformers in 

resonance as the shielding 
was varied. 


Curve showing how the ap- 
Parent inductance of the 
secondary of a_ spider-web- 
type radio-frequency trans- 
former decreases as the 
shield is brought closer. 


shield in the field of the secondary or tuned 
side of the transformer. 

In another phase of this same experiment, 
the oscillator-frequency was kept constant as 
the shields were brought towards the coils, 
while the capacity of the tuning condenser 
was varied until resonance was obtained. 


RESULTS OF TESTS 


One might expect that, since the resonance- 
frequency increased as the shields were 
brought closer, that the capacity of the tun- 
ing condenser would decrease, but such was 
not the case; for, as the shields approached 
the windings, the capacity required to main- 
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A frequency change of approximately 9000 
cycles occurred when intermediate-frequency 
transformers were tested. 


tain resonance increased. This point will be 
discussed at more length further on. 

Figs. 2 and 3 show how the resonance- 
frequency of several types of commercial 
radio-frequency transformers increased as 
the shields were brought closer. Fig. 2 rep- 
resents the curve obtained by plotting the 
average values obtained when using several 
variations of the spider-web-type coil. Fig. 
3 was obtained by using several solenoidal 
types of radio-frequency transformers. 

We note that in the spider-web-type trans- 
former, in which the change is greatest, that 
there is a frequency change, of from slightly 
above 560,000 to 820,000 cycles. (The fre- 
quency used as a starting point was taken 
arbitrarily. If a higher initial frequency had 
been chosen, the total frequency-increase 
would have been slightly greater.) This 
change of frequency for the spider-web-type 
transformer, in terms of wavelength, means 
a change from 535 to 365 meters. 

The contrast of effects shown by the flat- 
faced spider-web coil and the solenoidal type 
is what one might expect. The former has 
most of its field exposed to the shield; 
while the latter, or solenoid, has the major 
portion of its field within the coil. It is due 
to its enclosed field that the toroidal trans- 
former boasts superiority. Measurements 
show that the toroidal transformer is little 
affected by the presence of a shield. 

It is clear, then, that, for the great 
majority of transformers, the position of a 
shield in the construction of a receiver must 
be taken into serious consideration; other- 
wise, besides its absorbing current, it may 
throw the entire set out of balance. 

Where inter mediat e-frequency trans- 
formers are used, as in a superheterodyne, 
we have a similar effect, though not quite as 
marked. Fig. 4 shows an average curve ob- 
tained from a set of four air-cored inter- 
mediate-frequency transformers, tuned ap- 
proximately to 45,000 cycles per second, 
where a frequency-change ef about 9,000 
cycles occurred. 


Radio News for December, 1927 


F1G.7 


CAPACITY, 


ofos 


A 
DISTANCE OF SHIELDS FROM COS ono55 


terete | nenes | o 


Curve showing how the capacity necessary to 

maintain resonance increases as a shield is 

brought closer to the windings of a solenoidal 
type radio-frequency transformer. 


RESULTS IN PRACTICE 


Now let us consider what this might mean, 
if applied to a set in actual operation. Sup- 
pose we have a superheterodyne using four 
air-cored intermediate transformers, tuned to 
45,000 cycles. We will assume that the trans- 
formers were reasonably well matched to be- 
gin with, and all peaked at approximately 
the same frequency. Now suppose that a 
grounded shield is brought into the field of 
one transformer. The resonance-frequency 
of the transformer-condenser unit will shift 
upward, the amount depending on how close 
the shield is to the transformer’s secondary. 
If it shifted upward 5,000 cycles we would 
have a condition something like that shown 
in Fig. 5. Transformers 1, 2, and 3 would 
amplify together at a frequency of 45,000 
cycles. Transformer No. 4 would amplify at 
50,000. cycles. 

This would mean, not only that, one trans- 
former would be useless, but it would act as 
an impediment to proper signal transmission. 
This out-of-tune transformer would cause an 
undesirable hump in the average amplifica- 
tion curve of the entire intermediate stages. 
Side-bands would be unequally amplified ; the 
desired signals would not receive the amplifi- 
cation possible; and the receiver would lose 
much of its selectivity. 

If the presence of a shield shifts the 
resonance-frequency of a tuned transformer, 
we may ask: why not use this phenomenon 
in bringing improperly-matched transformers 
into resonance with the others? This would 
be well enough if the shield did not absorb 
energy. In using a shield to match a bank 
of intermediate-frequency transformers, we 
must not overlook that what we gain in one 
way we may lose in another. It will be ad- 
vantageous to use a shield only in ascertain- 
ing which transformers are not matched. 


If introducing a grounded shield into the 
field of an I. F. transformer brings about 
more selectivity or better tone quality, we 
know that this transformer-condenser unit 
is not peaked to correspond with the others. 
As the shield increases the resonance-fre- 
quency of the unit, we know that what the 
transformer needs is less capacity across the 
secondary. Oftimes, merely by trying other 
condensers of supposedly the same capacity, 
we can bring the unit into tune. This is be- 
cause the capacity of many commercial fixed 
condensers will vary from the rated capacity 
sufficiently to bring about the desired change. 


This method of using a temporary shield 
to determine an out-of-tune transformer can 
be applied only when that transformer is 
operating at a frequency below the average 
frequency transmitted by the other trans- 
formers. 

The superheterodyne fan should always 
remember that it is the proper functioning 
of the intermediate-frequency stages that 
determines whether his receiver is really a 
“super” heterodyne. 


THEORY OF THE PHENOMENA 


We have noted earlier in the article how 
the bringing of a shield towards a tuned unit 
increases the capacity necessary to maintain 
resonance, instead of decreasing it as one 
might suppose. Figs. 6 and 7 show the curves 


obtained when using the same sets of trans- 
formers as those for Figs. 2 and 3. Fig. 6 
shows the curve which resulted when, at a 
constant frequency of 680,000 cycles, the 
capacity of the tuning condenser was varied 
to maintain resonance as the shields were 
brought towards the transformer coils, keep- 
ing the shields perpendicular to the field. 
A change of from slightly below .00035 mfd. 
to .0008 mfd. resulted. This effect is some- 
what less for the solenoid radio-frequency 
transformer (Fig. 7), and still less for an 
intermediate-frequency transformer (Fig. 
8). It is hardly noticeable when using a 
toroidal type transformer. 

In order to explain best this phenomenon 
we must resort to some simple mathematics. 
The formula for frequency is: 

5033 


Frequency = 


VLC 
In which L is the inductance in millihen- 
ries, and C is the capacity in microfarads. 
If we have two different resonant circuits, 
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Curves showing how one intermediate trans- 
former improperly shielded can throw the 
entire unit out of adjustment. 


both tuned for the same frequency, but having 
different values of L and C, the following 


is true: 
Lc=L'C 


In which L is the inductance in circuit 
No. 1; C is the capacity in circuit No, 1; 
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Curve showing how the capacity necessary to 
maintain resonance increases as a shield is 
brought closer to the secondary of a tuned 
air-core intermediate-frequency transformer. 


L’ _is the inductance in circuit No. 1; 
C’ is the capacity in circuit No. 2. 


Thus we see that, in these two circuits, 
which are tuned to the same frequency, the 
product of the inductance and capacity of the 
one always equals the product of the induc- 
tance and capacity of the other. 


_ The introduction of a shield and the addi- 

tion of capacity to maintain resonance ful- 
fills the requirements of the above equation, 
L’ and C’ changing for each successive posi- 
tion of the shield. Knowing the changes of 
capacity, we are able to calculate the changes 
of inductance brought about by the presence 
of the shields. Though the inductive value 
of the primary of the transformer changes 
also, we are interested only in the changes 
of inductance in the secondary. The change 
in the apparent inductance of the secondary 
(knowing its initial inductance) is expressed 
by the following equation: 


E€ 

Be 

Where, L’ is the new inductance value of 
the secondary; L is the original inductance 
of the secondary; C is the original capacity 


of the tuning condenser; and C’ is the new 
capacity required to maintain resonance. 


This gives us a value of the apparent in- 
ductance of the secondary for each successive 
setting of the shields. This has been plotted 
for the case of the radio-frequency trans- 
formers of the spider-web type. The result- 
ing curve is shown in Fig. 9. The apparent 
inductance in this case was found to vary 
from 162 to 70 microhenries. 


NATURE OF INDUCTANCE 


Now just why should the introduction of 
a shield decrease the inductive value of a 
(Continued on page 695) 
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The author with his testing apparatus, which is from left to right, vacuum-tube voltmeter, 


variable shielding arrangement, R.F. oscillator. 
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Photoelectricity, the Means of Television 


The “Electric Eye’’ and the Principle of its Operation 


INCE the recent art of visual com- 
munication—the electrical transmis- 
sion and reception of, not only “still” 
pictures, but also of the images of 
objects in motion—has been demonstrated ex- 
perimentally and successfully applied to many 
practical uses (such as the commercial serv- 
ice of sending photographs by land wire and 
cable, the broadcasting of weather maps 
by radio, and the television transmissions in 
this country and England) much descriptive 
writing has found its way into print, mainly 
expressed in awe and with fanciful predic- 
tions for the future; but very little has been 
told of the scientific principles on which 
these systems are founded. 

Many branches of human knowledge have 
been levied upon to furnish the appliances 
of this art; for picture transmission is a 
group achievement, the product of many 
workers in varied fields of thought, in which 
individual genius has played only a contribu- 
tary part. Chemistry, mechanics, electricity, 
and more specifically telephony, optics and 
photoelectricity, have aided in its develop- 
ment; and it is only through the study of 
these sciences that we may expect to find the 
answers to problems for which we have no 
present solution. 

Photoelectricity is probably the least fa- 
miliar of the above-named subjects and, as 
it deals with the light-sensitive cell, which 
has the same great importance in this form 
of communication as the “thermionic” 
vacuum tube in radio broadcasting, the theo- 
retical and practical aspects of this science 
and the general facts regarding cells are 
considered here. 


THE PHOTOELECTRIC EFFECT 


The photoelectric cell itself is a converter 
of light intensities into electric currents 
which may be amplified and employed in ac- 
cordance with ordinary electrical practice. 
The conversion of light into extremely mi- 
nute electrical impulses is brought about by 
what is known as the photoelectric effect. 
This effect is due to the fact that an im- 
sulated metallic conductor loses negative 
electricity when illuminated. The loss of 
negative electricity is caused by the emis- 
sion of electrons from the conducting sur- 
face. Moreover, the quantity of electrons 
emitted varies with the intensity of the light 
which influences the action. Thus, stated in 
the form of a rule, we say that the photo- 
electric effect is proportional to the intensity 
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Fig. 2. Two methods of connecting a photo- 

electric cell in the grid circuit of an amplifier 

tube, which is necessary in advance of a me- 

chanical relay. One draws its current from 

a battery, and the other from the lighting 
mains. 


By JOAN P. ARNOLD 


of the illumination and to the time during 
which it acts. | ; : : 
This proportionality between the intensity 


Fig. 1 illustrates the construction of a photo- 
electric cell, The sensitive material of the 
cathode or “plate” is deposited on the inside 
surface of the glass, leaving a small window 
of clear glass to admit light. The second 
element, or anode, extends down the middle 
of the tube. . 
Photograph by courtesy of General Electric Co. 


of the illumination and the electronic emis- 
sion is strictly true; and whatever apparent 
departure from this law is noted may usu- 
ally be attributed to incorrect design or to 
certain conditions of ionization which are 
especially characteristic of the gas-type cell. 

Investigation has shown that, for what- 
ever metal is used as a conductor, there is 
a definite wavelength at which the photo- 
electric effect takes place. The minimum 
frequency required to produce this phe- 
nomena shifts continuously toward the red 
end of the spectrum as the light-sensitive 
material is made more electro-positive. (See 
Rapio News for June, 1927, page ‘1422.) 
As the “alkaline” metals (sodium, potas- 
sium, lithium, caesium and rubidium) re- 
spond to radiations in the visible part of 
the spectrum, these substances are used in 
cells for visual communication. 

The loss of electrons which a photoelec- 


tric body undergoes when illuminated may - 


be observed to take place either in a vacuum 
or in gases. This has led to the development 
of two general types of cells, both using 


for the conductor or plate one of the alkaline 
metals in the form of a hydride (a com- 
pound of the metal with hydrogen), which 
is more sensitive than the pure metal. They 
differ mainly that in one the plate is placed 
in a highly-evacuated tube; while in the 
other it is contained in an inert gas, such as 
argon at low pressure. In the construction 
of such cells great care is taken to prevent 
oxidization of the plate and, for this and 
other reasons, they are more thoroughly ex- 
hausted than the ordinary vacuum tube. 


CONSTRUCTION OF THE CELL 


To illustrate more clearly’ photoelectric 

action, it is useful to describe the modern 
cell. The PJ-1 and PJ-5, gas-filled and 
vacuum types respectively, are taken as ex- 
amples. These cells are 534 inches long and 
the glass tube has a maximum diameter of 
234 inches. The light-sensitive material is 
deposited on a silvered surface, on the in- 
side of the tube, with a connection leading 
out through the glass. The only other ele- 
ment is the anode, or filament, which has a 
lead also brought out of the tube. A small 
aperture of clear glass allows light to fall 
on the plate. When a potential is applied 
and the plate illuminated, a current flows 
from the latter to the filament. Fig. 1 shows 
the typical cell; but others vary in size, shape 
and design. 
_ Two methods of connecting cells to the 
input of the familiar three-element tube, 
using either a direct or an alternating po- 
tential across the terminals of the cell, are 
shown in Fig. 2. Either the gas-filled or 
the vacuum types may be used with these 
circuits; the essential difference being that 
the gas-filled cell, because of ionization, 
passes a greater current. In the diagrams 
P indicates the conventional symbol for the 
cell. In order to minimize the effect of 
tube leakage, the value of R lies between 
one and ten megohms. Theoretically, how- 
ever, the higher the resistance used, the more 
sensitive the circuit will be. 

Fig. 3 is a graph showing the current- 
voltage characteristic curves of a gas-type 
cell with direct current applied across its 
terminals. These curves were taken at the 
distances indicated from the source of illu- 


mination, which was a 250-watt Mazda 
lamp. 
(Continued on page 707) 
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electric cell. As it approaches a given source 

of light, proportionately less voltage is re- 

quired to produce unit flow of ‘‘plate” current. 

The “plate” in this tube, however, corresponds 

electrically to the oo of the ordinary 
tube. 
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HOME-MADE RHEOSTAT 


ARIABLE rheostats, which provide a 

fine control for the detector or other 
critical tubes, may be constructed easily 
from an old battery carbon, a renewable fuse 
(250-volt 100-ampere size), a knob, two 
ae and a piece of threaded rod with nut 
to fit. 

With a hack saw cut twelve carbon discs, 
ts-inch in thickness, from the battery car- 
bon. Next take a piece of 8/32 threaded 
rod, two inches long, and a nut to fit the 
thread. A hole just large enough to pass 
this rod is drilled in the fuse cap. The nut 
may now be soldered outside the fuse cap in 
such a way that the rod will pass through 
the thread of the nut and into the hole in the 
cap. With the rod in position, place a spring 
on the inside of the fuse cap and hold it in 
position by soldering a metal disc, the size 
of a cent, on the end of the rod. A second 
spring may now be placed on the inside of 
the other fuse cap and the unit assembled as 
indicated in the drawings. 

In operation the twelve carbon discs serve 
as the variable-resistance element. When 
they are stacked up under an applied pres- 
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Parts which are available in almost every junk 
box may be employed in the construction of 
this efficient rheostat. 


sure, the resistance is at a minimum; as the 
pressure is decreased, the resistance in- 
creases. The working princ‘ple is the same 
as that of the carbon microphone, in which 
various degrees of pressure are applied to 
carbon grains. Several rheostats are on the 
market which also operate in the same man- 


ner. 
—Contributed by F. L. Ulrich. 


AN IMPROVED GROUND 
CONNECTION 


S most fans know, if the earth around 
the ground wire or (where the water 
pipes are used as a ground) the nipes is kept 
very damp, much better reception is obtained. 
As it is almost impossible to keep the earth 
damp, here is a suggestion how to make a 
ground which will act like the hump on a 
camel’s back, by storing up the moisture, 
and keep the earth continually damp around 
it. 
The materials needed are several worn-out 
dry-cells of the round type; a piece of No. 


14 insulated copper wire; and some char- 
coal. 

The first operation is to remove the zinc 
case from a dry cell intact with no deter- 
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Worn-out dry-cell batteries of the round type 
may be used to advantage when making a 
ground for your set. 


oriated spots. Then measure the diameter 
and cut two pieces of zinc sheet to fit the 
top and bottom of the cylinder. One of these 
is put in the bottom and soldered in place. 
The next operation is to crush up carbon, ob- 
tained from the dry cells, into lumps about 
half an inch in diameter and enough to fill 
half of the case. Then procure enough char- 
coal to fill up the remaining half. Put both 
the carbon and charcoal into a pan of water 
and let it stand twenty-four hours. 

Next punch the zinc, all but the bottom, 
full of holes with a leather punch, and fill 
it with the carbon and charcoal, allowing 
about a quarter inch to put the top in. Mix 
the elements well. Put in the top, crimp the 
edge, and solder tight. Now scrape the in- 
sulation off the No. 14 wire; a piece is re- 
quired long enough to reach from the ground 
post of your set to a depth of about three 
feet in the ground. The insulation should be 
scraped off clean for about 3% inches. Wrap 
one turn around the binding post on the cell, 
lay the remaining piece alongside the case 
and solder it tight. 

All that remains now is to sink this into 
the earth; the proper depth depends on the 
type of soil; for clay, three feet is sufficient. 
For sandy soil, put it about five feet deep 
with a layer of pebbles around it. The loca- 
tion should be either under a faucet or where 
the rain will reach~it. Before sinking it, 
make sure the wire is tight on the binding 


post. As an extra precaution solder may be 


flowed over the nut to prevent its loosening. 
If directions are followed, this ground will 
be found very satisfactory. 

—Contributed by Morris S. Burton. 


POWER-CONTROL SWITCH 


HEN using a “B” socket-power unit 

and a six-volt storage battery with a 
trickle charger for the operation of a receiv- 
er, it is sometimes necessary for the operator 
to throw as many as a half dozen switches 
when turning the set on or off. The diffi- 
culty is that, frequently, one switch is for- 
o—_ with very annoying, if not costly, re- 
sults. 

As a remedy for this trouble, several 
manufacturers have placed on the market 
automatic relay switches, but they are ex- 
pensive. 

A switching circuit which is equally as 
simple, and accomplishes exactly the same 
results, is shown in the accompanying dia- 
gram. One standard D.-P. D.-T. switch and 
a few feet of wire are the only parts re- 
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quired, and these are far less expensive than 
a power-control relay. The system is en- 
tirely foolproof and may be installed by a 
novice without difficulty. 

By throwing the switch from the left- to 
the right-hand position the trickle charger is 
disconnected from the power circuit and 
from the “A” battery, the ‘“‘A” battery is con- 
nected to the filament circuit of the receiver, 
and the “B” socket-power unit is connected 
with the power circuit. Returning the switch 
to the left hand position disconnects the 
socket-power unit, disconnects the “A” bat- 
tery from the receiver, and connects the 
trickle charger with the battery and lighting 
circuit. These two operations are the only 
adjustments necessary in controlling the 
power to the receiver. 

Another point of interest is that the 
switching system may be provided with an 
added use by raising slightly one of the 
poles of the switch (the one connected with 
the “A-+-” post of the receiver) with a small 
piece of metal. This change causes the 
tubes of the receiver to light before the 
“B” power is applied, and removes the lat- 
ter before the tubes are extinguished. This 
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CHARGER ‘ABATTERY 
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D.P.D.T. switches, when connected as shown 


' above, provide a complete power control for 
a radio receiver. 


is the desirable. procedure, as it prevents. 
voltage surges in the plate circuit, which 
might possibly cause damage to condensers. 

—Contributed by A. Ferrand. 


REDUCING HUM IN A.C. SETS 


ANY radio fans have found it difficult 

to eliminate the alternating-current 
hum in the output circuit of receivers using 
the new A. C. tubes. In many cases it has 
ben found that the hum is caused to a large 
extent by the close proximity of the radio- 
frequency and detector circuits of the set 
to the wires which carry the alternating 
current to the filaments of the tubes. By 
twisting the A. C. wires the hum may be 
reduced, but, in a compact receiver, it is 
sometimes necessary to employ shielding in 
order to obtain results. 

For the purpose of shielding the A. C. 
wires it will be found that double armored 
cable, of the type used in automobile light- 
ing circuits, may be used with success. The 


(Continued on page 652) 
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Readers desiring more complete information about any of the sets described below can obtain it by writing to Hook-Up Review Editor, RADIO NEWS. 


THE MAGNAFORMER 9-8 


OUR stages of intermediate-frequency 

amplification provide the superheterodyne 
circuit used in the Magnaformer 9-8 receiver 
with hair-splitting selectivity and extreme 
sensitivity. Nine tubes are used in the set, 
in a system comprising an oscillator, first 
detector, four intermediate stages, second 
detector, and two audio stages, including pro- 
vision for a 112-type tube in the first stage 
and a 171l-type power tube in the output 
circuit. 

All-modern features have been incorpo- 
rated in the mechanical design of the set. 
For tuning controls, lighted drum dials 
controlled by knobs are employed. In con- 
struction, practically all of the apparatus is 
mounted directly on the sub-panel, and all 


wiring is concealed under this panel in such 
a way that it cannot be seen from above. 
For making connections between the receiver 
and batteries, or power units, a cable plug 
is employed. Also, the battery switch is 
mounted on the shaft of the rheostat, thus 
reducing the number of controls. 

In operation a loop antenna is used under 
most conditions, as ample sensitivity is thus 
available. For local reception only three 
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Lettering in the schematic 
wiring diagram of the 
Magnaformer 9-8 receiver 
(above) corresponds to 
that in the picture on 
the left: OC, oscillator 
coupler; RF, intermedi- 
ate-frequency _transform- 
ers; AF, audio trans- 
formers; Cl, loop con- 
denser; C2, oscillator 
condenser; R1-Sw, rheo- 
stat and switch; OF, 
output filter; P, volume 
control. The jack switch 
makes it possible to 
change from three to four 
stages of intermediate 
amplification. 


stages of intermediate amplification are re- 
quired, but for distance four stages some- 
times prove valuable. Such a change may 
be accomplished by turning a switch-knob 
on the front panel. If desired, an outdoor 
antenna may be employed, to gain still 
greater sensitivity, by connecting the antenna 
coupler into the circuit; but this is seldom 
necessary. 

The parts required for the construction 
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of this receiver are available in convenient 
form. The complete list of apparatus em- 
ployed follows: 

Five Magnaformer transformers, R.F. No. 
61; one “Unicoupler,” C.U. No. 71; two 
Remler .0005-mf. variable condensers, and 
two “Universal” drum dials; two Ferranti 
A.F. transformers; one National tone filter; 
one Samson R.F. choke coil; two Aerovox 
.00025-mf. grid condensers, with mountings, 
and two Durham 2-megohm grid leaks; one 
Aerovox 1-mf. by-pass condenser and one 
Aerovox .001-mf. fixed condenser ; one Frost 
“DeLuxe” 400-ohm potentiometer; three 
Frost rheostats, one 30-ohm, one 10-ohm, 
and one 10-ohm in combination with battery 
switch; two amperites, No. 112, with holders. 

Front panel, 7x26 and sub-panel 9x25 
inches, of #s-inch formica; two Benjamin 
sub-panel brackets, 2 inches high; nine Ben- 
jamin sockets; four Frost tip jacks; Yaxley 
cable connector and plug; one Yaxley jack 
switch; 12 feet Acme bus-bar (No. 14 
round tinned) and 25 feet Acme flexible 
spaghetti-covered wire; one wood block 
¥gx5ex2 inch for the sub-panel’s center sup. 
port and two 2-inch right-angle supports 
for rear of sub-panel; wire, screws, nuts, 
bolts and solder. 


THE MADISON-MOORE “ONE- 
SPOT” SUPERHETERODYNE 


€¢Q°\NE-SPOT” reception is the chief 

claim of the designers of the new 
Madison-Moore Superheterodyne Receiver 
for their novel eight-tube circuit. In the 
past, reception with many receivers of the 
double-detection type has often caused an- 
noyance due to two inherent difficulties ex- 
perienced with their design. One is the 
fact that, frequently, the “high beat’ of one 
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Eight tubes are used in 
the Madison- Moore “‘One- 
Spot” superheterodyne 
circuit (above). The rear 
view (left) shows the ar- 
Tangement of parts: Ll, 
oscillator coupler; L2 to 
L5, intermediate-fre- 
quency transformers; Cl, 
loop condenser; C2, os- 
cillator condenser; R1 
and R2, filament rheo- 
stats; T1 and T2, audio 
transformers. 


station would interfere with another station 
whose wavelength corresponded on the dial 
to the setting of the first station’s “high 
beat.” Secondly, in many superheterodyne 
designs, the reappearance of a station at 
two or more points on the dial is quite pos- 
sible. In congested broadcast areas these 
two characteristics of the circuit detract 
greatly from the utility of the receiver. 

In the receiver under discussion a new 
circuit is employed which gives the set ex- 
treme selectivity, yet makes it incapable of 
bringing any particular station twice within 
the tuning range, provided the circuit is 
properly adjusted. The way in which this 
circuit differs from others is in the method 
of providing the heterodyne action, and the 
means of coupling the intermediate fre- 

quency to the amplifying tubes. 

(Continued on page 694) 


Radio News for December, 1927 


ALMOST A PORTABLE 


Hefty item from the 
New Haven Evening Reg- 
ister of Sept. 21: “The 
average radio receiver 
contains approximately 
1,500 POUNDS, includ- 
ing the last screw and lug 
and other minute parts.” 
It must be that sets have 
to be weighted down these 
days so they won’t reach 
out after too many DX 
stations. Hey, Johnnie, 
get me a coupla pounds! 
Contributed by H. A. Smith. 


DOES IT RATTLE OR HONK? 

This gem was found in 
the Omaha Bee of Sept. 
18: “Apparatus for AUTO- 
MOBILE reception of 
SOS signals is being fitted 
to British ships carrying 
only one radio operator.” 
We are sending Mike of 
the Investigation Dept. 
out on this story, as we 
want to know whether the 
signals come in better on 


a Ford or a Stutz. =o ey 
Contributed by L. M. Marks. 


AND A YARD WIDE? 


_ Influence of the cloth- 
ing industry on radio, ex- 
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Pee pressed by an _ advertise- 
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ment in the Detroit News 
of Sept. 16: “An ALL- 
WOOL horn gives you a 
clear, rich, natural tone.” 
You might think that the 
shoemaker would stick to 
his last and the tailor 
to his goose; but then 
nobody is ever satisfied 
with his lot in this world. 
Contributed by Max J. Reynolds. 
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HUSBANDS, PLEASE NOTE 


Marital order from a2 
caption in the Bridgeport 
(Conn.) Times-Star of 
Sept. 10: “Check all con- 
nections. Permit no 
WIFE to make contact 
with metal of unit.” This 
sounds like ordinary good 
sense to us; for, if there 
is one thing that women 
as a whole do not know 
enough about, that thing 
is radio. Believe us, we 
know. Contributed by Edward Krumm, 


AND IN THIS CORNER— 


A receiver designed evi- 


dently for reception of 
prize fights is advertised 
in the Rochester Democrat 
and Chronicle of August 
7, as follows: ‘‘Bosch 
BRUISER, List Price, 
$100.”’> We have not yet 
found out if this set’s 
nickname is the Manassa 
Mauler; but it is said to 
have a great capacity for 
punishment. 

Contributed by W. E. Hayes. 


OIL MEN, ATTENTION! 


New. electrical gadget 
for well-diggers mentioned 
in the New York Herald- 
Tribune of August 7: 
“Three 5-volt, ™%-amp. 
voltage REDUGLA- 
TORS.” Instead of the 
older method of using the 
go-devil to start up an oil 
well, our guess is that the 
modern digger uses one of 
these, while he sits back 


and watches it dig. : 
Contributed by T. F. Maher. 


WONDERFUL DEVELOPMENT IN TUBES 


On page 54 of “How 
to Make a One-Tube Re- 
generative Set’? we find 
under the title of ‘“‘Elec- 
tron Tube Rectifier” that 
it is a device “for _recti- 
fying A.C. by utilizing 
electron flow between a 
HAT cathode and a rela- 
tively cold ELECTRON- 
EMISSIVE anode in 2 
‘ — ~ a the 

cathode high-hats the an- 
ode when the latter takes its job pose 
Contributed by Gilbert Hartley. 


HINT FOR EMPLOYERS 


How to speed up sales- _ = 
| SALES MANAGER 
; Komi Ka 


manship is explained in 
i 
ie A 5 


the Freehold, N. J. 
Transcript of July 15: ; 
he CALEY — 


f 


“ELE 
CHARGED Workers 
Make a Record Selling 
Preferred — Stock.” a 
stunt is, Mr. Employer, 
to get a battery charger 
and, before you send your 
gang to work in the morn- 
ing, give each of them a 
good healthy shock. 
Contributed by Herman Swerdloff. 


F you happen to see any humorous mis- 
prints in the press we shall be glad to 
have you clip them out and send to us. 

No RADIOTIC will be accepted unless the 
printed original giving the name of the news- 
paper or magazine is submitted with date 
and page on which it appeared. We will pay 
$1.00 for each RADIOTIC accepted and 
printed here. A few humorous lines from 
each correspondent should accompany each 
RADIOTIC. The most humorous ones will 
be printed. Address all RADIOTICS to 


Editor RADIOTIC DEPARTMENT, 
c/o Radio News. 


PAGING MR. JULES VERNE 


In describing an “All- 
from-the-Mains”’ (A. C. 
operated) set, the Hard- 
wareman and Ironmong- 
ers’ Chronicle, London 
(England) states that 
the ‘“ALL-FROM-THE- 
MOON’S RECEIVER 
will attract great atten- 
tion.”” We have no doubt 
of this statement, whatso-~ 
ever. If we saw a set ; 
from the Moon our mouth : 
would open and our eyes go wider open than ever. 

Contributed by H. Hardy. 


IT WON'T BE LONG NOW 


Interference tracked to 
its lair, as evidenced by 
The Toronto Globe of 

- Sept. 10: “The irregular- 
ities of reception are ac- 
counted tor by the 
changes in the HEAVY- 
SIDE layer.’’ Mike of the 
I. D. says that someone 
is going to hang out some 
more layers and balance 
the darn thing up. That 
will help. 

Contributed by R. H. Morgan. 


HOW’S YOUR WIRE? 


This gem from Popular 
Science Monthly of June, 
1927: “Try twenty-five 
turns of ordinary WELL 
wire bunched into a coil 
three inches in diameter.” 
Now we know what was 
the matter with the last 
set we put together; the 
wire we bought at the 
corner store must have 
je gp in Pn last —- 
of something or other. ; 

Contributed by W. K. Busch 


|CANT FOOL 
“Mites 


’ WE DON’T WANT IT 


One of the eight dis- 
tinctive features of a new 
circuit explained in the 
Citizen’s Radio Call Book 
of September, 1927: “5 
or 10 TUNE reception by 
the throw of a _ switch. 
Local or DX.” To our 
mind that’s not such a 
hot recommendation for 
any set. Our motto is 
just one tune at a time; 
,, that’s plenty—sometimes 
Contributed by Walter Hawkins. 


too much. 


WHAT! NO ELECTRONS? 


THE OMISSION !S ABSOLUTOLY, 
= PERFECT! 


Another enormous stride 
forward is shown in the 
Barawik Co.’s catalog, in 
an advertisement on page 
51: “This construction 
with proper arrangement 
of the grid provides per- 
fect symmetry in OMIS- 
SION and control of elec- 
trons.” What on earth 
do they want to control 
the little things for if 
they omit them alto- 
gether? ’Sfunny. Contributed by Charles R. Kimes. 


ALL TANGLED UP! 


From the New York 
Daily Mirror of August 
31, we gather in this ad- 
vice: . “The easiest way to 
get four volts for your 99 
tubes is to take a TAPE 
off the second bridge of 
your 6-volt storage bat- 
tery.”’ Will some kind 
soul come to our aid and 
GO tell us why, oh why was 
GZ tape ever put on the con- 

. nector of the storage-bat- 
tery cells? Oh migosh!—Contributed by Helene A. 
Maher. 


IN DAYS OF OLD 


Financial news from 
the Iowa Homestead of 
August 18: “the value 


of radio sets and acces- 
sories sold in the U. S. 
in 1926 was $506,000,000, 
an increase of $76,000,- 
000 over 1025.” We think 
that these latter figures 
are just a little off. f 
we remember correctly 
Christopher didn’t hit 
these shores till a few : . 
years after. Contributed by Willard Brinegar. 


IS THIS THE TANK CIRCUIT? 


TLL FIX THOSE ELECTRONS Scientific note from the 
: : ee 


birthplace of the electron, 
in the Schenectady Gazette 
of Sept. 10: “Electrons 
Play Biggest Role in 
Vacuum CLEAN ER.” 
(This is the title of an 
article on radio.) We 
know the vacuum cleaner 
is an important thing 
around the home, but 
we'd like to debate the 
above statement. : 

Contributed by J. P. Hauschild, 


A NEW TERM FOR BLOOPING 


New radio word invented 
by the Detroit Sunday 
News of August 14: 
“Trouble with BROAD- 
CATING is that 
the radio audience may 
believe its ears.” Un- 
doubtedly this word ap- 
plies to some sort of a 
squealer, whether it be a 
broadcaster or receiver. If 
some of the people near 
us don’t stop broadcating, , 
we’re going to sic Mike on ’em and he’s rough. 

Contributed by W. G. Mortimer. 
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ADIO manufacturers are invited to send to RADIO NEWS LABORA- 


TORIES samples of their products for test. 


It does not matter whether 


or not they advertise in RADIO NEWS, the RADIO NEWS LABORA- 
TORIES being an independent organization, with the improvement of radio 


apparatus as its aim. 


If, after being tested, the instruments submitted prove 


to be built according to modern radio engineering practice, they will each be 
awarded a certificate of merit; and a “‘write-up,’’ such as those given below, 


will appear in this department of RADIO NEWS. 


If the apparatus does not 


pass the Laboratory tests, it will be returned to the manufacturer with sug- 


gestions for improvements. 


No “write-ups” sent by manufacturers are pub- 
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lished in these pages, and only apparatus which has been tested in the Labora- 
tories and found of good mechanical and electrical construction is described. 
As the service of the RADIO NEWS LABORATORIES is free to all manu- 
facturers, whether they are advertisers or not, it is necessary that all goods to 
be tested be forwarded prepaid, otherwise they cannot be accepted. Apparatus 
ready for, or already on, the market will be tested for manufacturers free of 
charge. Apparatus in process of development will be tested at a charge of $2.00 
per hour required to do the work. Address all communications and all parcels 
to RADIO NEWS LABORATORIES, 230 Fifth Avenue, New York City. 


A. C. VACUUM TUBE 


The vacuym tube shown, submit- 
ted by the Sovereign Electric & Mfg. 
Company, 127 No. Sangamon St., 
Chicago, Illinois, operates from the 
A.C. house-lighting line and is of 
the heated-cathode type. The elec- 
tron-emitting element or cathode_has 
the shape of a narrow sleeve. It is 
made of a thin nickel strip, 1-3/8x 
3/16 inches, coated with oxides of 
rarer metals, and adheres closely to 
the insulating portion of the heater. 
The heating element, which is con- 
nected to the prongs of the base of 
the tube, operates at 3 volts and 
takes 1.1 amperes. The grid and 


the plate are of conventional cylin- 
drical section. This tube uses a 
four-prong standard-type base and 
does not require a special socket. 
The plate voltage may be as high as 
190 volts. The average value of the 
amplification constant of a_ tested 
group of six tubes was 8.3; the 
average impedance was approximately 
14,000 ohms at 90 volts and 17,000 
ohms at 45 volts. This tube has 
been found to operate very satis- 
factorily, both as an amplifier and 
as a detector. 


AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2117. 


CAGE-AERIAL EQUIPMENT 

The aerial shown, submitted by 
the Radio Test Laboratories, 3036 
Fifth Avenue, Los Angeles, Calif., 
is of the cage type. It is approxi- 
mately 18 feet long and is composed 
of six stranded brass cables, soldered 


ae 
ome 


to four sturdy brass rings spaced 
about four feet apart. At both ends 
of the aerial the wires are soldered 
to short, vy brass rods, to which 
are connected pyrex insulators. A 
rubber-insuiated lead-in cable is 
fastened to one of the rods. 
AWARDED THE RADIO NEWS 


LABORATORIES CERTIFICATE 
OF MERIT NO. 2129. 


RADIO-FREQUENCY TRANS- 
FORMER 
The R.F. transformer (type 4B 


6hown) submitted by the Precision 


Coil Company, 209 Centre Street, 
New York, N. Y., is of the binocu- 


lar type. Two bakelite tubes, 2% 
inches long and 1% inches in di- 
ameter, are used for each trans- 
former. The tubes are threaded and 
thus ensure a uniform and secure 
spacing for the winding, which is of 
enameled wire. The primary is 
wound in the centre of one of the 
tubes and is of silk-covered wire. 
Two brackets permit very easy 
mounting. This coil covers the 
broadcast range when tuned by a 
variable condenser of .000275-mf. 
capacity. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2141. 


VACUUM TUBE 


The vacuum tube (type N-27 
shown) submitted by the C. E. 


in 


Mfg. Co., Inc., Providence, R. I., 
is designed to be used as a detector 
or an amplifier in radio receivers, 
and operates on raw A.C. e 
electron-emitting element (cathode) 
is insulated from the heated ‘“‘fila- 
ment,’” which serves only to bring 
it to the temperature necessary for 
the emission. he normal heating 
current is 1.75 amperes and a poten- 
tial of 2.5 volts across the filament 
is required. The plate voltage is 
45 when the tube is used as a de- 
tector, and 90 or 135 volts when it 
is used as an amplifier. The charac- 
teristics of this tube were found to 
differ very little from those of the 
“A’’-type tube made by the same 
company; its operation as a detector 
is very satisfactory. This tube has 
a 5-prong base and can be used with 
the new standard “Y’’-type sockets. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2151. 


BATTERY CLIP 


The battery clip shown, sub- 
mitted by the Shanklin Manufactur- 
ing Company, 2729 South Eleventh 
Street, Springfield, Ill., is made of 
a lead-covered steel band. It is very 
sturdy and insures a perfect con- 
tact with the battery terminals. A 
screw and a lug permit an easy and 
safe attachment of this clip to the 
battery cable. 


LABORATORIES CERTIFICATE 
OF MERIT NO. 2154. 


VERNIER DIAL 
The vernier dial shown, submitted 
by the Ormond Engineering Co., Ltd. 
205 Pentonville Road, London, N.1, 


England, is very well constructed 
and of extremely neat appearance. 
The 4-inch dial is of aluminum and 
is fastened by means of three screws 
to the frame, which is of black 
molded _ bakelite. One of those 
screws is of sufficient length to pass 
through the panel and thus secures 
the dial to the latter. The upper 
half of the dial has two scales, an 
outer and an inner. The first is 
divided into 180 degrees, while the 
second has 100 equally-spaced divi- 
sions. The lower half of the dial 
is divided by eight radial lines for 
logging purposes; the indicator used 
is. of the hair-line type and permits 
very accurate reading. A large split 
hollow screw attaches the indicator 
to the condenser shaft. The vernier 
arrangement is of the friction type, 
and has a ratid of approximately 14. 


AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2156. 


PLATE-POWER UNIT 


The “Duo Power” (Model 28-A 
shown) submitted by the R. C. E. 
Sales Co., Minneapolis, Minn., is a 
“B” power-supply unit which oper- 
ates on 110-volt 60-cycle house-light- 
ing current, and uses a full-wave 
gas-filled rectifier tube. The current 
output of this device is sufficient to 
operate almost any radio receiver 
on the market. The quality of the 


current delivered is satisfactory and 
no hum whatever was heard. 


AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2161. 


METALLIC PANEL 


The ‘‘Universal” panel shown, sub- 
mitted by the Wireless Radio Cor- 
poration, Varick Avenue and Har- 
rison Place, Brooklyn, N. Y., is 7x 
18 inches and made of iron, having 
a brown crystalline finish, Two 
illuminated vernier dials of the 
back-panel type, of very simple con- 
struction, are mounted on this panel. 
Fiber bushings in the holes intended 
for the mounting of rheostats, poten- 
tiometers or switches, insulate 
them from the panel. The panel is 
supplied with brass brackets for 
base-board or sub-panel mounting. 


AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2164. 


TUNING-CONDENSER UNITS 


The ‘‘Tandem Panatrol’’ shown, 
submitted by the same company, is 
a combination of two condensers 
controlled by one shaft. Both con- 
densers are mounted on the same 
stamped brass _ panel. The link 
connection between the condensers, 
which is mounted on the rear ends 
of the shafts, is so well constructed 


that the condenser follows 


driven 
exactly all the motions of the driving 


unit. This unit can be used for 
baseboard or panel mounting. 

AWARDED THE RADIO NEWS 
LABORATORIES ‘CERTIFICATE 
OF MERIT NO. 2165. 


—— 
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The drum-dial outfit shown, sub- 
mitted by the same company, con- 
sists of two gangs of two condensers 
each, rigidly mounted on two small 
bakelite panels which, together with 
special brass brackets and rods, form 
the mounting frame. A drum dial 
is mounted on the inner end of 
each shaft; the knurled rims of the 


dials are so close that both gangs 
can be operated simultaneously with 
the same finger. Two geared wheels, 
mounted on the shaft of each gang 
between the condensers, permit ver- 
nier control. The condenser assem- 
bly is supplied with a very neat 
front panel. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2166. 


AUDIO-FREQUENCY TRANS- 
FORMERS 


The A.F. transformer (type M 
or type M2 shown) submitted by the 
Modern Electric Mfg. Co., Toledo, 
Ohio, is electrically a very efficiently- 
designed instrument. The amplifica- 
tion of this transformer, within the 
range of the audio frequencies prac- 
tically used, has almost a constant 
value, a fact which explains the very 
fine reproduction of music and 
speech when this transformer was 
used in an audio-frequency ampli- 
fier, in connection with 201A-type 
tubes having the correct “A” and 
“C” voltages. This transformer is 
shielded completely in an iron shell 
with a brown crystalline finish. | 

The output transformer submitted 
by the same company, is similar in 
construction to the instrument de- 
scribed above. It has a ratio of 1:1 
and is intended to be used between 
the last audio tube and the loud 
speaker, to prevent the flow of direct 
current from the plate to the loud- 
speaker winding. The external di- 
mensions and appearance are the 
same as that of types M1 and M2. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2167. 


The A.F. transformers (types M4 
and M5) submitted by the same com- 
pany, are of the push-pull type, and 
embody the general features of the 
audio-frequency transformers (types 
M1 and M2) made by the same com- 
pany. These are designed to be 
used in the last audio stage, where 
they must handle without distortion 
a very heavy load. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2168. 


VARIABLE CONDENSER 


The variable condenser shown, 
submitted by Magnettandning, Klara 
Ostra Kyrkogata 1, Stockholm, 
Sweden, is of unique construction. 
Four thin, specially-shaped nickel- 
silver plates are separated by three 
thin but strong mica sheets, 2%4x1% 
inches, and form the capacity ele- 
ments of this condenser. The for- 


ward and backward motion of a 
molded bakelite plate at the rear of 
this condenser is controlled by a 
threaded shaft. This bakelite plate 


compresses the curved condenser 
plates and tends to flatten them out, 
thus decreasing the spacing between 


‘them and varying the capacity. About 


five and a half revolutions of this 
shaft are necessary to obtain the 
maximum capacity, which is approxi- 
mately .0005-mf. The celluloid dial 
of this condenser is divided on its 
periphery into 100 equal parts, and 
is provided with a spiral groove of 
approximately 5% turns, which are 
numbered from 1 to 5. The pointer 
of the bakelite knob is a short rod, 
on which a little wheel slides very 
smoothly. The pointer is very close 
to the dial and the position of the 
little wheel is controlled by the 
grooved spiral; so that the number 
of revolutions of the condenser shaft 
is shown by the position of the 


. wheel in the groove. This condenser 


is very compact, light and well-built 
mechanically. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2169. 


“Y”?-TYPE TUBE SOCKET 


The tube socket shown, submitted 
by the Pilot Electric Mfg. Co., Inc., 


323 Berry Street, Brooklyn, N. Y., 
is of black molded bakelite and de- 
signed to be used with the heated- 
cathode A. C. vacuum tubes of the 
UY-227 type, having five prongs. 
This socket is well built and insures 
a good contact with the prongs of 
the tube. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2172. 


FIXED CONDENSER 
The fixed condenser shown, sub- 


mitted by the same company, is of 
the paper type and intended for use 
as a buffer condenser, across the 
secondary of the step-up transformer 
in ‘“B’ power-supply units. It has 
two sections, each with a capacity 
of 0.2 mf., and is sealed in a ja- 
panned iron can, whose external di- 
mensions are 5 x 2 x % inches. 
It is rated to operate on 300 volts 
direct current. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2173. 


CONDENSER BANK 
The condenser block shown, sub- 


x ays 


mitted by the same company, is de- 
signed to be used in filter systems 
of power supply units for radio re- 
ceivers. This block is formed of six 
individual condensers, each of 2-mf. 
capacity, and one double buffer con- 
denser, of the type above described. 
All of those condensers are held to- 
gether by four threaded rods, two 
plates and two brackets. Each in- 
dividual condenser has an operative 
rating of 300 volts direct current, 
and is enclosed in an iron can, 
5 x 2 x % inches. This way of 
forming filter blocks is extremely 
convenient and flexible, as it permits 


various combinations and the replace- 
ment of damaged elements without 
much trouble. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2174. 


HEAVY DUTY RESISTORS 


The fixed-resistance unit shown 
submitted by the same company, is 
of the wire-wound type. The enam- 
eled resistance wire is wound on 


q 
fete u 


an isolantite tube, 17 inches long 
and 3/16-inch in diameter. Two 
narrow rings, tightened upon the 
tube by screws and nuts, immobilize 
the ends of the resistance wire with 
which they make contact. Two 
mounting brackets are attached to 
this unit by a screw passing through 
the isolantite tube. This resistance 
element is capable of carrying rel- 
atively heavy loads. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2175. 


TAPPED RESISTOR 


The resistance unit shown, sub- 
mitted by the same company, is simi- 
lar in constructional principles to 
the element described above. Its 
isolantite tube is somewhat larger, 
4¥%4 inches long and %-inch in diam- 
eter, and is provided with taps so 
that the resistor can be used very 
conveniently in ‘“B” or ‘‘A” power- 
supply units. 


& 


AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2176. 


HEAVY-DUTY SWITCH 


The toggle switch shown, submitted 
by the same company, is of molded 
bakelite and very neat in appear- 
ance. It is supplied with either a 
black or a polished-nickel front plate. 
This switch is rated to break safely 
a circuit carrying 114 amperes on a 
110-volt line. 


ry 
) 


AWARDED THE RADIO NEWS 


~ LABORATORIES CERTIFICATE 


OF MERIT NO. 2177, 


SHIELDED TUBE SOCKET 


The shielded socket shown, sub- 
mitted by the Tyrman Electric Corp., 
143 W. Austin Ave., Chicago, IIl., 
comprises two parts, the socket itself 
and the shield. The socket is of 
molded bakelite, and constructed to 
allow either baseboard mounting or 
sub-panel wiring. Its springs insure 
a good contact with the prongs of 
the tube. The shield is of aluminum 
and slides over the: socket; it is 
equipped with screws and nuts for 
the grounding connection. 


HI 


AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2178. 
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RECTIFIER TUBES 


The “Radiotron’” UX-280 tube 
shown, submitted by the Radio Cor- 
poration of America, 233 Broadway, 
New York City, is a full-wave recti- 
fier, designed for use in “B” power- 
supply units operating on A. C. The 
filament is of the oxide-coated type 
and operates at red heat; it has a 
normal heating current of two am- 
peres. This current, at 5 volts, is 
supplied by one of the windings of 
the power transformer in the “B” 
unit, Because of the relatively low 
heating temperature of the filament, 
the life of the tube is considerably 
lengthened. . Maximum voltage which 
can be applied is 300 volts A. C. on 
each plate, and the maximum output 
is 125 milliamperes direct current. 
Although this rectifier is designed 


-Ux- 280- 
UU) 


for power units with a considerably 
greater output, it can be utilized 
very conveniently in “B’’ power units 
now using a UX-213. A _ standard 
large RCA UX base is used. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2179. 


EXTENSION CORD 


‘The extension cord shown, sub- 
mitted by the Belden Manufacturing 


eS = 


a 


Co., 2314 So. Western Avenue, Chi- 
cago, Ill., is 25 feet long and com- 
posed of two rubber-covered strand- 
ed wires braided into one cable. 
Phone tips are soldered to the ends 
of the wires, and a light but sturdy 
bakelite extension connecter is sup- 
plied with this cord. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2181. 


A. C.-OPERATED RECEIVER 


The radio receiver shown, sub- 
mitted by the Metro Electric Com- 
pany, 2171 No. California Avenue, 
Chicago, Ill., is of the batteryless 
type and operates directly on 110- 
volt 60-cycle house-lighting current. 
This receiver uses seven Sovereign 
A. C. tubes of the heated-cathode 
type. A full-wave gas-filled rectifier 
tube, in connection with the neces- 


sary filter system, supplies the ‘‘B’’ 
voltages. This receiver embodies 
three stages of tuned radio frequency, 
one tuned detector and three audio 
stages. The tuning of the first four 
stages is controlled by one dial, as 
the rotors of all four tuning con- 
densers are on the same shaft. A 
final adjustment of the tuning is ob- 
tained by operation of the levers pro- 
jecting through the panel on both 
sides of the dials; these levers per- 
mit a slight rotation of the stators 
of three condensers. A choke coil 
and a fixed condenser prevent the 
direct current of the plate of the last 
audio stage from flowing through 
the loud-speaker windings. The gen- 
eral appearance of this receiver is 
very attractive, and its operation is 
satisfactory with regard to both qual- 
ity and volume. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 2182. 
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A COINCIDENCE AND A MORAL able distance. I have spent many hours and that there were no power outfits on the market 
dollars to accomplish this in a satisfactory manner. that would operate it satisfactorily. « 
Editor, Ravio anc A ee £ 1 I have constructed three of these sets for friends It is quite strange to think of this Mr. Gomez 
The Gomez Super-Re I h 00 had 4 0 hoolrup of mine, using an antenna coil instead of a loop, producing the same hook-up that I have had ‘for 
interest to me, merause ave had that hook-up, and I also made four of the two-tube. Two of the a long time, and he in South America. I do not 
sets are battery-operated and the other two are know how long he has had this idea, but I am 
operated with lighting-socket power, which called quite sure that I can convince you that I have had 
for other changes and experimenting; and _the it for a long time, and it is really not new. But 
only battery used with the three tubes isa “IC” to get the credit for it, I suppose I should have 
bias. I constructed the “A and B” power units sent it to you long ago. I thought of getting it 
myself; the only parts that I did not make are the ! 
condensers and resistors, I did this for the reason (Continued on page 684) | 
« S5MILLIHENRIES 
70 TURNS #24DSC WOT RAULAND LYRIC 
yf TAPPED AT 25 TURN. 4 cxit2 au. 
TURNS SPEAKER: 
*#24DSC. © ’ 
From a photograph of one of Mr. Castle’s sets, 
a three-tube super-reflex designed by himself. . | SOHENRY 
almost identical, for quite some time. I have ‘ +AMP CHOK 
worked on it for a long time. There is prac- 5VOLT 
tically no difference, except that I do not use a 
. I have used a loop with this hook-up, but : 
I find an aerial and ground give better results 
as far as distance is concerned. “ 
I first figured out a_two-tube reflex using 2 
crystal and got very good results and the only bad 
feature was, that the crystal was very unstable. 
have Ene Kc age I ey A age 3 “ the _. 
borundum being the best; and this tault prompte 6 : 
me to employ a tube as a “detector and use the same GNO’ - As B- Bret Cov beanev. : 
system as far as possible, for the circuit is surely Schematic diagram of one of Mr. Castle’s receivers adapted for either loop or aerial. Silver 3 
a good one, with plenty of volume and _ reason- wire, even more conductive than copper, was used in the 55-turn coil. 
f 
LIST OF BROADCAST STATIONS IN THE UNITED STATES , 
ti 
(Continued from page 617) y 
I of £2 | Radio of 52 | Radio ef 52 Radio ef 52 ‘ 
Rall BROADCAST STA. 2 $2 | Call BROADCAST STA. 2 2% | Call BROADCASTSTA. &2 3% | Call BROADCASTSTA. 5&2 3% 
Letter Location SS oF | Letter Location FS as | Letter Location SS cS | Letter Location 3S az 
—_ ~ ~ ~ ~~ ~~ ~, ~ 
WJBB, Tampa, Fla...........345 250 | WLBX, Long Island City, N. Y.. a4 250 | WNBW, Carbondale, Pa........258 5 | WRES, Quincy, Mass..........217 50 
WIBC, LaSalle, ores seeeee e227 100] WLBY, Iron Mountain, Mich...210 50 | WNBX, Springfield, Vt..22/22249 10 | WRHF, Washington, D. G.(day).322 150 
WwiJBi, d Bank, N. J........263 150 | WLBZ, Dover-Foxcroft, Maine. 308 250] WNJ, Newark, N. J....... "380 500 | WRHM, +Minneapolis, Minn....261 1000 
WJBK, Ypsilanti, Mich........220 15 | WLC, pag ererrr rey + t:) 50 (Has short- -wave transmitter) WRK, Hamilton, Ds 60:46 6650 RO 3100 
WJBL, Decatur, Iil...... veee-213 ©6250] WLIB, WNOX, Knoxville, Tenn.......265 1000 | WRM, Urbana, ‘Ill...../23/211273 *500 
WJBO, New Orleans, La...... 5263 100} WLIT, Philadelphia, Pa....-,, 405 500 | WNRC, Greensboro, Oe ee) 500 | WRMU,. New York, N.Y. (port.) 201 100 
WJBR, Appleton, Wisc.........227 100] WLS, Chicago, Ill.........**345 5000 | WNYC, New York, N. Y¥.......526 500 as short-wave transmitter) 
WJBT, Chicago, Ill...........389 500] WLSI, see WOWF WOAI, San Antonio, Tex.......319 5000 | WRNY, {New York, , SE 30 00 
WJBU, Lewisburg, Pa......... 214. 100|WLTH, Brooklyn, N. ¥........256 250 | WOAN, Lawrenceburg, Tenn... ..285 250 (Also 30.91 meters, _ watts) 
WJBW, New Orleans, La.......238 30 we Chicago, Ill...........484 10 WOAX, Trenton, N. J...... 24 500 |.WRPI, Terre Haute, Ind.. 208 100 
WJBY, Gadsden, Sipe 51 50 | WL +Cincinnati, Ohio: -.++-428 5000] WOBR, Shelby, nig (portabie) . 204 10 want ee 1) Sas - 461 500 
WJBZ, Chicago Heights, Ill....208 100 » tales 52.02 meters, 250 “oy WOBT, Union City, Skene eee 15 $, Racine, Wis........ ++ +322 50 
WJJD, Mooseheart, Ill.......**366 1000 OA iKearney, N. J.......370 2000 | WO OBU, Charleston, Ww. "Var. 1388 50 Wise, Chelsea, Mass..........211 100 
WIJKS, Gary, Ind....... eee e232 «500 AG. Cazenovia, N. ¥.......225 © 500] WOC, Davenport, Iowa........°375 5000 wae Bay Shore, N. Y...... oe 250 
WIJPW, Ashtabula, Ohio ..... +208 30 WMAE: South a Mass..416 500 Wwocl, Jamestown, N. ¥..---- -224 25 RVA, Richmond, Va.. ..254 1000 
WIR-WCX, {Pontiac, Mich.....441 5000 | WMAK, Lockport, N. Y..... 5% 750 WODA, Paterson, N. J.......+-294 1000 WSAL +Cincinnati, Ohio. 23225361 5000 
wiz, New York, N. ¥...... *454 30000 WMAL, Washington, D. a willl lege 250 1, Ames, Towa. coccccccces 260 *2500 WSAJ, Grove City, Pa........224 250 
(Has short-wave EET es oe WMAN, Columbus, Ohio.......2 50| WOK, #Chicago, Til....;......252 5000 | WSAN, Allentown, Pa.........222 100 
WKAQ, San Juan, Porto Rico.**341 500 | WMAQ, Chicago, Tll........**447 1000] WOKO, Peekskill, N. ¥.......216 250 | WSAR, Portsmouth, R.1.22.251252 100 
WKAR, East Lansing, Mich.....285 *500 WMAY, St. Louis, Mo.... +sorEks 100 WOKT, Rochester, i, rrr 500 WSAX, Chicago, Tl. (port.) ..204 100 
WKAV, Laconia, N. H........224 50 | WMAZ, Macon, Mss eecsnnee 500 OMT, Manitowoc, Wis.......222 50 | WSAZ, Huntington, We. Vieoocstae 100 
WKBB, Joliet, Ill........ - "916 150] WMBA, Newport, R. I. (port.) 304 100 woo. Philadelphia, Pa........508 500] WSB, Atlanta, Ga............476 1000 
WKBC, Birmingham, Ala......219 10 | WMBB, Chicago, Ill..........252 5000 oD, 7Fernwood, Mich...... 1261 500 | WSBC, Chicago, Ill...........232 500 
WKBE, Webster, Mass........ 229 100 | WMBC, Detroit, Mich.........244 100 wou Kansas City, Mo......--337 *250 | WSBF, St. Louis, Mo.........441 250 
WKBF, Indianapolis, Ind. 75 250 | WMBD, Peoria Heights, Ill.....205 250] WOR : oe. ie Ragga 422 5000 | WSBT, South Bend, Ind.......238 500 
WKBG, Chicago, Ill. (portable) S01 100} WMBE, St. Paul, Minn.......208 10 Has short-wave transmitter) WSDA, New York, N. Y......22 250 
WKBH, La Crosse, Wis........ 22 500| WMBF, Miami Beach, Fla.....384 500] WORD, CFBataria Ill.......-..275 5000 | WSEA, Virginia Beach, Va.....263 250 
WKBI, Chicago, Ill...... mpage 50 | WMBG, Richmond, Va.. 7220 15 | WOS, Jefferson City, Mo...... 422 500 | WSIX, Springfield, Tenn. . soseeeis 250 
WKBL, Monroe. Mich.......-: 05 15|WMBH, Jeplin, Mo... .204 100 | WOW, Omaha, Nebr...........508 1000 | WSKC, Bay City, Mich........273 250 
WKBN, Youngstown, Ohio. . + +214 50 | WMBI, tAddison, Ill. . **263 5000 | WOWO, Fort Wayne, Ind.. 123 9 *2500 | WSM, Nashville, Tenn.......**341 5000 
WKBO, Jersey City, N. J...... 91 500 WMBI, Monessen, Penna. 232 50 (Also 22.8 meters, 1000 watts) ws B, New Orleans, TNS 322 5090 
WKBP, Battle Creek, Mich. EB 50| WMBL, Lakeland, Fia.. 229 50] WPAP, see WQA0 WSMK, Dayton, Ohio.........297 200 
WKB, New York, N. ¥....... 500| WMBM, Menphis, Tenn -210 10] wecc, Chicago, iil. Gas ee 500 WSOE, Milwaukee, Wis......); 270 250 
WKBS, Galesburg. Ill........ 317 100} WMBO, Auburn, N. Y.. 220 100) WPCH, +New York, N. ¥...... - 309 500 | WSRO, Middletown, Ohio......384 100 
WKBT, New Orleans, La.......252 50| WMBQ, Brooklyn, N. Y. 204 100) WPEP, Waukegan, Til.........216 _ 250 | WSSH, Boston, Mass.. 265 100 
WKBV, Brookville, Ind........ 21 100| WMBR, Tampa, Fia..... -252 100] wpa, "Atlantic City, N. J......273 5000 | WSUI, Iowa City, Ia.. +476 ©5500 
WKBW, Buffalo, N. Y..... xa BY *500 ad 8 Lemoyne, Pa.. 234 250] WPRC, Harrisburg, Pa.........210 | 100 WSVS, Buffalo, N.Y. 205 50 
WKBZ, Ludington, Mich.......200 15| WMBW. Youngstown, Ohio --BES 50] WPSC, State College, Pa......300 500 | WSYR, Syracuse, N. ¥, ++225 500 
WKDR, +Kenosha, Wisc.. 322 15| WMC, Memphis, Tenn.. 500] WPSW, Philadelphia, Pa......203 50 | WTAD, Quincy, Ill... 236 *250 
WKEN, Kenmore, , pees: 204. 250} WMCA, tNew York, he ae 2370 500] WPTF, Raleigh, N. C.........416 500 | WIAG, Worcester, Mass --517 500 
WKIC, Lancaster, Pa..........252 501 WMCO, Saginaw, Mich.... 219 250] WQAA, Parkesburg, Pa......--216 500] WTAL, Toledo, io... 32289 . 100 
WKRC, Cincinnati, Ohio.......246 250 | WMES, Boston, Mass...------~- 211 100| WQAE, Springfield, Vt. ; 50 | WTAM, Cleveland, Ohio. . 400 *3500 
WKY, Oklahoma City, Oiia.....288 150] WMPC, Lapeer, Mich.......... 234. +20] WQAM, Miami, alee sees 750 | WTAQ, Kau Claire, Wis +254 500 
WLAC, see WDAD. WMRIJ, Jamaica, N. er 10 | WQAN.. Scranto 23 250 | WTAR, Norfolk, Va..... 236 500 
WLAP, Louisville, Ky.........268 *30 | WMSG, New York, N. 5. ee 71236 500 | WQA0-WPAP, Touittside, N J. 395 500 WTAS, ;Batavia, Til... 275 500 
WLB, Minneapolis, Minn . 246 500] WNAC, Boston, Mass.....+..--288 500] WQJ, Chicago, Ill. 447 500 | WTAW, College Station, ‘Tex... 1484 500 
WLBC, Muncie, Ind.... -210 50| WNAD, Norman, Okla........ 240 500 | WRAF, Laporte, Ind... 100 | WTAX, Streator, Ill........ 50 
WLBF, Kansas City, M 210 50] WNAL, Omaha, Nebr.......... 259 | WRAH, Providence, B. - 20 250 | WTAZ, Richmond, Va...... 220 15 
WLBG, Petersburg, Va.........214 100 (Has short-wave ‘ansmitien as short-wave transmitter), WT Mt. Vernon Hilis,” Va.: 204 50 
WLBH, Farmingdale, N. - 232 30] WNAT, Philadelphia, Pa.......2 88 100] WRAK, Escanaba, Mich.......2 50 | WIFI, Toccoa, Ga...seeeeee+--210 250 
WLBI, East Wenona, IIl.. -238 _ 250] WNAX; Yankton, S. aeneogee #959 | WRAM, Galesburg, Tll...... 348 50 | WTHS, Atlanta, Ga..... 1221310 200 
WLBL. {Stevens Point, _ Wise. 303 1000 | WNBA, Forest Park, Til 208 200 | WRAV. Yellow Springs, Ohio...297 100 | WTIC, Hartford, Conn... -535 500 
WLBM, Cambridge, Mass....... 50 WNBF, Endi cott, N. Y. aa 50 RAW, Reading, Pa..... 8 100 WITM3, Milwaukee, Wis. 22294 1000 
WLBN, Chicago, Til. (portable) 204 50] WNBH, New Bedford, Mass.....261 250 WRAX Philadelphia, Pa.. 250 | WTRL, Midland Park, N. J...207 15 
WLBO, Galesburg, (sue eee 100 WNBJ, Knoxville, T pons 207 50 WRBC, Valparaiso, Ind. 250 WWAE, Chicago, Ill.....+00..227 500 
WLBQ Atwood, W..212222211208 28 WNBL, Bloomington, Til......7200 15 | WRC, Washington, D, C... 500 | WW4, Detroit, Mich...... 1000 
WLBR, Belvidere, Ill......... 322 15 WNBO, Washington, Pa...) 2.21211 15 | WRCO, Raleigh, N. C.........217 250 | WWL. New Orleans, La........275 100 
WLBT, Crown Point, Ind.......322 50 WNB BQ, Rochester, N. y.. B ‘ 4 -203 15 WRCV, Norfolk, Va...........210 100 | WWNC, Asheville, N. C........297 1000 
WLW, nteld, Ohio...--.--207 S01 WNBR, Memphis, Tenn....... 22 20 | WREC, tMemphis, Tenn......:254 50] WWRL, tWoodside, N. Y¥.....268 100 
’ ty, Pa.eseseees WNBT, Elgin, Ill. (time sigs.) 35. 500) WREN, Lawrence, Kan.......-.254 750{| WWVYA, Wheeling, W. Va......389 100 
*Allowed higher daylight power. **Standard or constant frequency transmission. Remote Control. 
LIST OF CANADIAN BROADCAST STATION CALLS 
CFAC, Calgary, Alta........434.5 500) CHGS, Summerside, P, E. I..267. 4 25 1] CJCR, Sea Island, B. C......291.1 50 4 CKOC, Hamilton, Ont........340.7 100 
CFCA, Toronto, Ont.........356.9 500 CHIC, Toronto, Ont..... 000 0306.9 500 | CJRM, Moose Jaw, Sask..... 296.9 500 | CKPC, Preston, Ont.........247.8 8 
CFCF, Montreal, Que........410.7 1650] CHMA, Edmonton, Alta......516.9 250 | CJSC, Toronto, Ont.........356.9 500 | CKPR, Midland, Ont. er 50 
FCH, Iroquois Falls, Ont....499.7 25 CHML, Mt. Hamilton, Ont.. 340.7 50 | CIWC, Saskatoon, Sask......329.5 259 | CKSH, St. Hyacinthe, “Que. . > 312.3 50 
CFCN, Calgary, Alta.........434.5 1800] CHNC, Toronto, Ont.........356.9 500 | CJYC, Scarboro, Ont.........291.1 500 | CKSM, Toronto, Ont.........291.1 1000 
CFCQ, Vancouver, B. C......410.7 10 | CHNS, Halifax, N. S.......322.4 100 | CKAC, Montreal, Que........410.7 1200 | CKUA, Edmonton, Alta... + 516.9 500 
CFCT, Victoria, B. C.. . 329.5 500 | CHPC, Vancouver, B. C......410.7 1000 | CKCD, Vancouver, B. C.......410.7 1000 | CKWX, Vancouver, B. C......410.7 50 
CFCY, Charlottetown, P. E. 1312/3 100 | CH RC, Quebec, Que.........340.7 5 | CKCI, Quebec, Que..........340.7 23 |] CKY, Winnipeg, Man.........384.4 500 
CFGC, Brantford, Ont....... 296.9 50] CHSC, Oe rare as 50 | CKCK, Regina, Sask.........312.3 500 | CNRA, Moncton, N. B.......822.4 500 
CFIC, Kamloops, B. C.......267.7 15 | CHUC, Saskatoon, Sask.......329.5 500 | CKCL, Toronto, Ont.........356.9 500 | CNRC, Calgary, Alta........434.5 500 
CFLC, Prescott, Ont.........296.9 50] CHWC, Regina, Sask. Ress 11 3 15 | CKCO, Ottawa, Ont..........434.5 100 | CNRE, Edmonton, Alta......516. 9 500 
CFMC, Kingston, Ont.......267.7 20 shed Chilliwack, B. C..c0cbtl.8 5 | CKCR, St. George, Ont.......257.7 25 | CNRM, Montreal, Que.......410.7 1650 
CFNB, Fredericton, N. B... 1247/8 25 a YC, Montreal, Que.......- 410.7 750 | CKCV, Quebec, Que.........340.7 50 | CNRO, Ottawa, WHE. oc cccs 0884.5 500 
CFQC, Saskatoon, Sask.......329.5 500] CJBC, Toronto, ‘Ont... .291.1-356.9 500 | CKCW, Bowmanville, Ont.....312.3 5000 | CNRQ, Quebec, Que..........340.7 50 
CFRB, Toronto, oa -291.1 1000 CIBR, Regina, Sask..... eoocdia.s 500 | CKCX, Toronto, Ont.........291.1 500 | CNRR, Regina, Sask. CcevecscOhass 500 
CFRC, Kingston, Ont........267.7 500 | CJCA, Edmonton, Alta....... 516.9 500 | CKFC, Vancouver, B rere Oe 59 | CNRS, Saskatoon, Sask......329.5 500 
FYC, Burnaby, a ere 500 | CJCJ, Calgary, er 250 | CKLC, Red Deer, Alta.......356.9 1000 | CNRT, Toronto, Ont.........356.9 500 
CHCS, Hamilton, Ont........340.7 10 JGC, London, Ont..... cccecenece 500 | CKMC, Cobalt, Ont.........247.8 5 | CNRV, Vancouver, B. C.....291.1 500 
CHCY, Edmonton, Alta.......516.9 250 ' CJGX, Yorkton, Sask.........475.9 500 CKNC, Toronto, a Pe 500' CNRW, Winnipeg, Man.......384.4 500 


Radio News for December, 1927 


igen Department is conducted for the benefit of our Radio Experimenters. 
publish only such matter as is of sufficient interest to all. 
1. This Department cannot answer more than three questions for each correspondent. 


Conducted by C. W. Palmer 


We shall be glad to answer here questions for the benefit of all, but we can 


Please make these questions brief. 


2. Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink. No attention paid to penciled matter. 


3. Sketches, diagrams, etc., must be on separate sheets. ; 
4. Our Editors will be glad to answer any letter, at the rate of 25c. for each question. 
calculations, patent research, etc., a special charge will be made. 


This Department does not answer questions by mail free of charge. 
If, however, questions entail considerable research work, intricate 
Before we answer such questions, correspondents will be informed as to the price charge. 


SHORT-WAVE SUPER-REGENERATIVE 
RECEIVER 


(Q. 2255.) Mr. G. H. Blake, Teaneck, N. J., 
asks as follows: ; 
I would like to have constructional details 
for building a short-wave super-regenerative re- 
ceiver. I have heard some reports that super-regen- 
eration on short waves produces extraordinary re- 
sults, and I would like to experiment to a certain 
degree with a circuit of this type. 
A. You will find the circuit of a one-tube short- 
wave super-regenerator on this page (Fig. Q. 2255). 
Some remarkable results have been obtained with 
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Q. 2255 


The schematic diagram of a vary successful 
short-wave super-regenerator is shown above. 
The .001-mf. condenser across the honey- 

comb coil should, preferably, be variable. 


super-regenerative circuits on short waves; and we 
believe that you will be highly pleased with the 
results of this receiver when you get it working 
properly. The parts are standard and the assembly 
is simple. The radio-frequency inductors are Aero 
plug-in-type short-wave coils, both on one mount- 
ing; they may be had in a set of three covering a 
band from 15 to 130 meters. The grid coil is tuned 
with a .00014-mf. variable condenser, while the 
regeneration is controlled by a_ .00025-mf. con- 
denser. The antenna tuning condenser may be of 
the semi-variable type, such as the ‘‘Variodenser”’ 
manufactured by the X-L Laboratories. 


The grid coil of the low-frequency oscillator is 
a 1250-turn honeycomb coil shunted by a .001-mf. 
condenser, preferably variable, as its value is 
somewhat critical. This condenser also may be of 
the semi-variable type. The plate coil is a 1500- 
turn honeycomb coil shunted by a .0025-mf. con- 
denser. The coupling between the two honey- 
comb coils should be easily adjustable, from very 
loose to very tight coupling. 


Good results can be secured with a tube of either 
the 201A or the 199 type. The filament battery 
and filament rheostat, of course, are selected to 
suit the type of tube used. The one difficult point 
in the operation of this set is the adjustment of the 
coupling between the two honeycomb coils; these 
should be adjusted until the oscillating action is 
just at the point of stopping. This may require 
several trials but, once it is accomplished, the 
coupling may be left in its proper position and the 
set operated without changing it. When nothing 
is heard except a faint, high-pitched hum, adjust 
the variable grid leak until the set will go into and 
out of regeneration with only a slight plop. Then 
tune for the signals with the usual tuning controls 
and readjust the grid leak until the best results are 
secured, 


The set has good selectivity, though the tuning 


is broad enough to “hang onto” swinging signals. 
The volume obtained is nearly double that ordi- 
narily obtained on short waves with a single tube. 
The howls, squeals and rustling noises which too 
often characterize super-regenerative receivers on 
broadcast waves are almost eliminated. The radio- 
frequency choke should be one that will cover the 
band of frequencies over which the receiver is to be 
operated, and the .001-mf. condenser across the 
phones is almost essential. 


RAYTHEON BATTERY CHARGER 
(Q. 2256.) Mr. E. J. Rhodes, Baltimore, Md., 


asks as follows: 

Q. I would like to construct a full-wave charger 
using the new Raytheon cartridge units. Can you 
supply the necessary information for building a 
transformer and show, also, how the units should 
be connected? 

Any well-made transformer of about 20 watts 
capacity, with a low-resistance secondary having an 
open-circuit voltage of between 8 and 9 volts, may 
be used. A transformer of this type may be easily 
constructed at home by obtaining some .014-inch 
core iron; you may either have this cut to the 
shape shown in the illustration or do the cutting 
yourself. This may be done easily with a pair of 
tin snips. Sixty-three pieces will be required for 
the complete core. The coils are wound on a card- 
board tube, 7%-inch inside diameter; and the wind- 
ings are made as follows: 


The secondary consists of two windings, wound 
directly on the cardboard tube, each consisting of 
53 turns of No. 14 S.C.C. wire, wound in layer 
fashion. The end of the first winding and the 
beginning of the second are connected together, 
making a total on the secondary of 106 turns, 
tapped at the center. Several layers of empire 
cloth are wrapped over these windings and the 
primary coil is then wound; this consists of 750 
turns of No. 24 enameled wire, also wound in 
layer fashion. 


The small ends of the rectifying cartridges (type 
“A”) are connected together and constitute the 
positive terminal (see Fig. 2256); while the 
steel shells of the tubes are connected to the outer 
taps of the secondary winding on the transformer. 
The center tap of the secondary is connected to the 
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Q. 2256 


The core of the transformer used with the 

Raytheon “A”-cartridge in a charger should 

be made from .014-inch material, cut to the 
shape shown. 


negative terminal; in this lead a fuse of not over 
10 amperes capacity must be inserted, to prevent 
damage should the output of the charger become 
short-circuited or the battery be connected incor- 


rectly. Small automobile-type cartridge fuses are 
excellent for this purpose. 

When the windings are completely assembled and 
have been bound in place with friction tape, the 
core pieces should be inserted. These are “‘stag- 
gered,” by inserting, first, a piece from the left 
and then one from the right. When all the core 
pieces have been inserted, they should be fastened 
into place so rigidly that no vibration will occur. 
This may be accomplished by drilling holes in the 
four corners of the transformer (filing down the 
rough edges so that the transformer core pieces 
will not be connected together); or else by con- 
structing brass clamps which will fit over the ends 
of the core, and should be screwed down tightly. 
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Q. 2257 


197 T a 
NO. 14. D.C.C. WIRE. 


A tungar charger which uses the five-ampere 
tube can be made with spare parts from the 
junk box of most amateurs. 


The rectifying cartridges should be mounted, pre- 
ferably, with the small end up and should be ar- 
ranged in spring clips so that they may be readily 
renewed after their useful life is finished. These 
cartridges are guaranteed to give at least 750 hours 
of service and, under normal conditions, will give 
much more than that before replacement is neces- 
sary. 


FIVE-AMPERE CHARGER 
(Q. 2257.) Mr. R. D. Leady, Syracuse, N. Y., 


writes: 

I would like to construct a battery charger 
using a tungar five-ampere bulb. Can you pub- 
lish the necessary information for building a 
charger of this type, including the details for mak- 
ing the transformer? 

The operation of the tungar or other thermi- 
onic rectifier is fairly simple. It is well known 
that a heated filament in a vacuum will emit elec- 
trons which under a stress of potential, will flow 
in the direction of the applied positive voltage. In 
other words, if the hot filament be made the 
“cathode” and the cold plate the corresponding 
“anode,” a stream of electrons will flow from the 
cathode to the anode. However, no current will 
flow in the reverse direction, from plate to filament. 
This effect is utilized in the type of charger which 
is described here. . 

To construct the core, 230 pieces of .014-inch 
core iron will be required. These pieces should be 
cut “L” shaped, 434 inches long, 5% inches wide 
and 15 inches deep (See Fig. Q. 2257). The coils 
are wound on cardboard or fiber forms 15 inches 
square and 2% inches long. Coil A consists of 73 
turns of No. 10 D. C. C. wire. To place the wire 
on the form, it will be necessary to insert a wooden 
block in the fiber form because of the large size 
of wire used. When the 73 turns have been 
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wound, the coil should be tapped and 6 additional 
turns of No. 6 wire wound over the others. The 
wooden block should then be removed and the coil 
fastened securely. The end of the first coil and 
the beginning of the second are then connected to- 
— and the three wires brought out from the 
coil. 

The other winding consists of 197 turns of No. 
14 D. C. C. wire wound on a fiber tube similar to 
the one used in the first coil. This coil is tapped 
at the 16ist turn, the 173rd turn and the 185th 
turn. It should be tapped in like manner to the 
other one. 

The next point in constructing the transformer 
is the assembly of the core. This is done in 
staggered fashion. Insert the short legs of two of 
the pieces into the coil forms and make the edges 
of the two meet. Two more pieces are then in- 
serted from the opposite sides, so that the com- 
pleted core is bonded. When all of the core pieces 
have been inserted, a clamp should be constructed, 
so that the core cannot vibrate. This should be 
made of strip brass bent to the shape of the core 
and arranged with screw holes so that it can be 
clamped tightly in place. 

The other apparatus necessary to complete the 
charger comprises a 5-ampere tungar bulb, one 
*“‘jumbo” and one standard lamp socket and a 10- 
ampere fuse. This apparatus should be connected 
as shown in the diagram. The charger is then 
ready for operation. If it is desired to use it for 
charging “B’’ batteries, a 50-ohm resistor, capable 
of dissipating at least %2-ampere, is connected as 
shown in the dotted lines. A storage ‘“‘B’”’ battery 
of 50 volts can be charged in this way. 


Operation 


The complete charger can be installed in a metal 
container if desired. If this is done, care should 
be taken to insulate all the apparatus from the 
centainer so that no short circuits can occur. The 
variable resistor and the switches can be mounted 
on one of the sides of the can, if desired, so that 
they can be easily varied. When the charger has 
been assembled and connected to the battery for 
charging, inspection should be made of the initial 
performance. If possible, the charging rate should 
be measured, if only with a Ford-dash ammeter or 
similar device. When charging a 6-volt battery, 
the charging rate should be 5 amperes; on a 12-volt 
battery the rate will be about 2!%4 amperes. 

If the charger delivers less current than the 
above amounts, and still gives more current than 
zero, the taps on the coils B should be varied until 
the correct one is fownd. In case the charger 
fails to work at all, look first for broken or loose 
connections. Then try reversing the battery con- 
nections to see if charging ensues. Occasionally it 
will be necessary to add a small amount of wire 
to the filament winding, in order to obtain satis- 
factory starting of the tungar arc; but this should 
be necessary only if the .transformer has been 
assembled or wound garelessly. The extra turns 
are necessary to offset the excess leakage-flux from 
the transformer core. 

When the charger has been adjusted so that it 
appears to charge at the proper rate, it should be 
left charging for two hours, under inspection, be- 
fore it is pronounced satisfactory. During the 
inspection period, tests should be made of the tem- 
peratures of the core and coil. They will normally 
run at such a temperature that the hand can just 
be held upon the hot parts without burning. If 
any of the parts becomes any hotter than this, 
look for short-circuited turns, low-quality steel, or 
careless assembly of the core. Any of these three 
faults will be sufficient to warrant rebuilding the 
transformer. 


SHORT-WAVE RECEIVER COILS 
(Q. 2258.) Mr. A. H. Lester, West Chicago, 


Ill., writes: 

Q. I am looking for a little information in re- 
gards to the coils for the Rapio News Special 
Short-Wave Receiver. Can you give me the size 
of the wire used on these coils, and also the num- 
ber of turns? 

. The coils used in the receiver are as fol- 
lows: the primary consists of 10 turns of No. 22 


wire, 2% inches in diameter. This coil is used 
for all wavelengths and is fastened permanently to 
the mounting, on a hinge, so that the coupling with 
the other coils can be varied. The secondary of 
the smallest coil consists of 3 turns of No. 20 
enameled wire, 3 inches in diameter. The tickler, 
234 inches’ in diameter, is fastened inside the sec- 
ondary coil and has only 2 turns. The next coil 
contains 8 turns of wire on the secondary and 4 
on the tickler; the same sizes of wire are used. 
The third and largest set uses 19 turns on the 
secondary and 6 on the tickler. 

The coils used for the broadcast band, from 200 
to 500 meters, are both wound with No. 24 D. C. C. 
wire. The secondary contains 95 turns 3 inches 
in diameter and the tickler is wound with 12 turns. 
The large number of turns on the secondary is 
necessary because of the small capacity of the tun- 
ing condenser used with this receiver. The sec- 


POWER TUBE 
AF TRANS. | OUTPUT TRANS. 


A house-wiring system which is particularly 
well adapted to large installations is shown 
here. 


ondary coils, of all sizes, are supported on skeleton 
bakelite tubes; and the tickler and the primary 
coils are self-supported. The secondary coils used 
in the three short-wave coils are space-wound, 
Y%-inch separation being used. 

The differences in antenna constants, as well as 
in apparatus used, may make it desirable to remove 
turns from the secondaries, the better to cover the 
short-wave broadcast bands, as explained in Rapio 
News for October (page 350). The user can 
quickly discover this by a few experiments. 


HOUSE WIRING SYSTEMS 


(Q. 2259.) Mr. W. F. Borchers, 
Pa., asks: 

Q. I have recently tried wiring my house so 
that phones or a loud speaker could be used in any 
room. The experiment failed completely, however. 
The music was distorted and the tubes did not 
seem to get enough current. Can you help me in 
this matter? 

A. - The simplest method for wiring a loud 
speaker to a distant set is merely to connect a length 
of electrie-light flexible cable between the set and 
loud speaker. This method works fairly well if 
the leads are not too long. If they are of too 
great length, the upper musical notes will be 
weakened; owing to their being shunted away by 
the capacity formed, across the loud-speaker ter- 
minals, between the two long twisted wires. 
considerable length can be used, however, without 
noticeable loss if ordinary flexible cable is used. 
If twin bell-wire is used, the higher tones are so 
reduced that very disagreeable distortion is intro- 
duced, and a muffled sound is given to speech. 

The reason is that the capacity of this type of 
wire is high. Apart from this, it is not desirable 
to run wires all over the house that carry a high 
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The “circular” system of house wiring is best in small houses where only a few speakers 
ace to be used at the same time. 
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D. C.. potential (with respect to the earth); as 
there is risk of fire if a short circuit occurs, due 
to some mechanical scraping away of the insula- 
tion. This can easily be guarded against by the 
use of a choke-filter output circuit, or a trans- 
former; and for various other electrical reasons, 
such as the question of magnetic saturation of the 
iron cores of loud speakers, a device of this kind 
should always be employed whenever a power tube 
is used in the output stage of the receiver. 

The use of flexible cable will successfully over- 
come the capacity difficulty, but we are. still 
bothered with the remote-control problem. This 
can easily be overcome by shunting a variable re- 
sistor of approximately 0 to 50,000 ohms across 
the loud speaker. Volume-control resistors similar 
to this, wire-wound or otherwise, can now be ob- 
tained, and should be connected permanently across 
the loud-speaker terminals. This will give a smooth 
control which is entirely satisfactory. Alterna- 
tively, we can use a jack in conjunction with a 
volume-control plug. 


Switching the Filaments 


Regarding the method of switching the set on 
and off, the first idea which occurs is merely to 
extend two wires, connected directly to the fila- 
ment circuit, and to place a switch across the two 
at every place where there is a loud-speaker jack. 
There are a large number of objections to such a 
project; one of the principal ones being that there 
is a certain voltage drop along the wires which, 
in some cases, might reduce the actual filament 
voltage below the normal and thus affect the opera- 
tion of the receiver. 

We can get over this difficulty, however, by the 
use of a “‘constant-current” relay; this consists of 
an electromagnet, which, when excited, closes and 
holds close against a spring, a local switch, which 
is connected in the “A” battery circuit. The re- 
lay itself is operated by a separate battery, which 
is switched on by closing one of the switches al- 
ready mentioned; this being installed by the side 
of the loud-speaker jack. The relay has to be 
supplied with current passing through its windings 
all the time; but, since relays of remarkably low 
current consumption are available, this doesn’t 
greatly matter. 

If the ordinary type of open jack with filament 
control is used, quite a neat and attractive scheme 
can be worked out. This method is shown in Fig. 
0. 2259. 

Series and Parallel Systems 


It will need no great effort of the imagination 
to see that the insertion of the loud-speaker plug 
into one of the jacks will switch on the set via 
the relay, the effect being the same as though a 
separate switch situated close to the loud-speaker 
had been closed. Removal of the loud-speaker plug 
switches off the set. If a second loud-speaker is 
inserted we merely close another switch in 
parallel with the existing closed filament switch. 
This is an excellent scheme for a block of flats 
or an institution, with outlets, fed from a master 
receiver; since the set will remain switched on 
until the last loud speaker or phone plug is re- 
moved. This system has one or two drawbacks, 
however, for the ordinary home installation. In 
the first place, it is impossible to use a volume 
control with each individual loud speaker, as al- 
ready described. ; 

The “circular” system illustrated in Fig. Q. 
2259A operates in a somewhat different manner. 
To explain it, we will first ignore the filament- 
Switching device and concentrate on the method 
of switching in the loud speakers. Each of the 
jack boxes shown contains two double-circuit jacks. 
Supposing we have, in the same room as the jack 
shown schematically, a receiver having a telephone 
plug attached to the secondary terminals of an 
output transformer or choke coil. In any of the 
rooms containing the other jack boxes, we. can 
connect a loud speaker and, if desired, a pair of 
phones as well. 

It will be realized that a transformer or choke- 
coil output device is imperative in this case as, 
otherwise, the total resistance of the loud speakers 
and telephones used will be in series with the 
“B” battery and naturally will reduce the plate 
voltage to a great extent. Individual volume con- 
trol can be attained with this method by, using 
modulator plugs, or by connecting a_ resistance 
across the loud speaker or phones, as previously 
explained. 

Doubtless the best method for the particular in- 
stallation in mind will be easily chosen by the 
individual experimenter; but we would suggest 
that, for small locations in which it is desired to 
have separate volume control for each loud speaker, 
the second method should be used. For large in- 
stallations, in which separate control is necessary, 
the first method is better. 


POLARITY DETERMINATION 


(Q. 2260.) Mr. A. F. Johnson, Brooklyn, N. 
Y., writes: 

Q. I have a storage battery which is not marked 
on either the positive or negative terminals, al- 
though one of the terminal screws is painted red. 
How can I tell which wires to connect to the 
positive and negative, respectively, on the set? 

A. The red terminal is always the positive. In 
some cases the terminals of batteries and chargers 
are not marked in any way. This usually makes it 
‘very difficult for the fan to tell which wire is 
positive and which is negative. If a small amount 


of salt is dissolved in a glass full. of water, and 
the two wires dropped into the solution, the wire 
giving off most bubbles is the negative. 
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REMLE 


DRUM DIAL 


Readily changeable, white cardboard 
indicator strips. Supplied for clock- 
wise or counter clock-wise reading, 


No back lash. Fine-tooth gear driven 
by spiral-cut pinion, 


Station Settings spread over 15 
inches of space. 


Heavy brass bracket supports cone 
denser; rigid construction. 


Space provided for call letters, 
Large, easily read figures. 


Round hole for escutcheon plate; no 
special tools necessary. 


Attractive bronze escutcheon plate. 


Vernier control; Special shaft cane 
not bind in bushing. 


\ 10 Right or left hand control. 


EMLE 
’Y TWIN-ROTOR 
CONDENSER 


ee 


rast 
i ae UETTT mn: 


1 360° rotation of shaft and reduction drive 
give vernier control. 

Z Proper placing of insulating material mini- 
mizes resistance to radio frequency currents. 

3 Complete insulation of plates from dial and 
dial shaft and provision for grounding dial 
and shaft give absolute freedom from body 
capacity effects, 

§ Plates carefully aligned by hand and sold- 
ered rigidly in position at three points. 

5 Balanced Twin-Rotor construction gives ut- 
most smoothness of operation. 

§ Shape of plates permits attainment of very 
low minimum capacity and wide tuning 
range. 

“rite for free folder describing Remler parts 

REMLER Division of 
Gray & Danielson Manufacturing Eo. 
260 First St. SAN FRANCISO 
CHICAGO NEW YORK 


Eastern Warehouse, Elkhart, Indiana ~ 
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TWO NOVEL SUPER-REGENERATIVE CIRCUITS 


BY H. A. EVEREST 


PU ae 


HESE circuits are combinations of the 

Solodyne and the super-regenerative 

principles. The low plate voltage (ac- 
tually supplied by the “A” battery) does 
away with most of the objectionable noise 
and instability of the super-regenerator, while 
super-regeneration gives the Solodyne enough 
power and sensitivity to make the combined 
ni very interesting. 


tions and the potentiometer controls the oscil- 
lating point. Without an aerial the set is 


sufficiently sensitive to get all stations within 
thirty miles. 

Tubes of the 201A type should be used 
with a six-volt “A” battery. 

If a loop or a short indoor aerial is used, 
it should be connected to the center tap of 
the grid coil directly. 


If an aerial is used, 


oe TAP : . 
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This odd-looking circuit will produce unusual results from one tube if properly used. 


Fig. 1 shows the “Solosuper,” a “flivver” 
Armstrong combination. In tuning, both 
plate and grid coils (L1 and L2) must be 
tuned to the wavelength wanted. The L3- 
L4 coupling is varied from close to a point 
almost out of oscillation, where the strongest 
results will be had. The rheostat and de- 
tector potentiometer should be set for best 


00035 MF 


12,000 
OHMS 


it should be in series with a midget con- 
denser (Cl); as the set works best with a 
small energy input. 

Coils L3 and L4 are honeycomb or duo- 
lateral coils, of 1,250 and 1,500 turns, re- 
spectively. 

Most experimenters have enough material 
on hand to make up the detector unit and, 


12.000 A.F AMPLIFIER 


OHMS 


f faRPERTTE ya = 6V 


00 OHM POTEN — 


aH 


400 OHM POTEN. 


ria. 2 


This circuit is an adaptation of the Autoplex. 


results. The set can be logged and results are 
consistent. Its sensitivity is surprising and 
the volume is good. Good tuning condensers 
(C2, C3) and vernier dials should be used. 
A two-honeycomb-coil mounting is used and 
the super-regeneration is controlled by 
changing the coupling. 

The special inductor L1-L2 is wound on a 
form 2% inches in diameter and 7 inches 
long. Start %4-inch from one end and wind 
60 turns of No. 22 D.C.C. wire. Skip 14 
inches and wind another 60 turns. The grid 
coil Li must be tapped at its center. If the 
set refuses to oscillate when the grid and 
plate coils are in resonance and the poten- 
tiometer is moved over the scale, try revers- 
ing the leads to the plate coil. 

The plate and grid controls tune the sta- 


* 


if the audio unit is added, the only parts 
difficult to get are the two 12,000-ohm re- 
sistors. Two 50,000-ohm variable resistors 
can be used and set for the best results. 

Fig. 2 shows the Soloplex, an adaptation 
of the Autoplex, which is about as sensitive 
and powerful as the circuit in Fig. 1 and 
easier to tune and handle. This combination 
can be used just below the oscillation point 
with very good effect. The larger honey- 
comb coil L3 may be anything from 1,000 
turns up, 1,250 giving very good results. 
The tuning inductors L1-L2 are the same 
as in Fig. 1. Following the filter, a regular 
audio amplifier may be used. The “B” bat- 
teryless amplifier is shown for those who 
wish a set without “B” batteries. 


A MISUNDERSTANDING 
Rapio Parson: “How did you like my 


sermon yesterday ?” 


Rapio PartsHIONER: “I couldn’t get you 


at all.” 
Parson: “Too much theology?” 
ParisHIoNER: “No: too much interfer- 
ence.” 
ANTI-RECEPTION 
Bossy : “Papa, what is ‘status quo?’ ” 
FATHER: “Something that comes in over 


the radio, I think.”—Judge. 


NOT THE ORIGINAL COST, BUT THE 
UPKEEP 


Rapvio DeaLer: “Well, Ed, how do you 
like your new radio?” 

Rapio Fan: “Not much.” 

Rapto Deater: “Why, what’s the mat- 
ter?” 

Rapio Fan: “Well, last night my wife 
and I were listening in on a sermon; and 

when they passed around the plate for the 
collection I forgot and handed my wife a 
dollar !"—E. W. Burriss. 


Ohne SOSORSCCELEOAEUEAAGAAAibtiitae, 
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30! FREE 


*StRIAL 


Battery or 


All-Electric 


OPERATION 


ERE is the great value offer of the day. Test and try this 
powerful seven-tube RANDOLPH RADIO for thirty days. 
After it brings in stations from coast to coast with 

amazing clearness—with easy one-dial tuning—after it 
easily equals any other radio regardless of cost—after you 
are more than satisfied then you can buy it direct at factory 
— Every RANDOLPH must make good before it is 
sold. 


The RANDOLPH SEVEN-TUBE CONSOLE illustrated here 
can be had for use with batteries or connected direct to the 
electric light socket—absolutely batteryless=—no batteries, 
chargers or acids—just plug in and tune in. 100% efficient 
either way. Its construction and performance have been tested 
and approved by leading radio engineers and authorities—by 
leading radio publications and laboratories. 


7 Tubes—Single Control 
Illuminated Drum 


One drum dial operated by one simple vernier control tunes in all stations with 
easy selectivity to tremendous volume. Nooverlapping of stations. I[lumin- 
ated drum permits operation in the dark. Volume control for finer volume 
modulation. This is a seven-tube tuned radio frequency receiver with power 
transformers and power amplification. Space wound solenoid coils. Full ant| 
completely shielded. A real receiver of the highest quality. Tremendous dis 
tance, wonderful tone quality, simple to operate. 


Beautiful Walnut Console 
Built-in Cone Speaker 


The Randolph Seven-tube Ampliphonic Console illustrated above is housed in 
a genuine burl-walnut cabinet with two-tone hand rubbed finish giving it un- 
surpassed beauty. Thesame expert cabinet work has gone into the making 
of these consoles as in the finest furniture. Has built-in cone loud 
speaker that compares with any on the market. Accurately re- 
produces complete range of musical notes from the highest to the lowest pitch. 


What Users Say 


I have logged more than 50 stations from coast to coast.—Lloyd Davenport, 
Littlefield, Texas. I have logged 52 stations from Cuba to Seattle, the set is a 
world beater.—J. Tampkinson, Detroit, Mich. Your set is a revelation, has all 
others tied tothe post for distance and selectivity.—Waldo Powers, Vergennes, 
Vermont. On strength of its performance sold two more sets this week.— 
T. Scanlow, Orlando, Florida. 


™Dandotph 
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Single Control 


RETAIL PRICE 
Completely Assembled 
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The Senior Six 


Now you can have a new, 
modern, singleecontrol, sixe 
tube radio. Do not compare 
this set with old style 2- 
dial 6-tube sets selling for 


g 

The Randolph Radio = N Ow J 
cei USe This Coupon 
ture of radios. All of : 


its vast and unlimited 


about the same price. The resources have been used Mf Randol Radio Corporation, 
Randolph 1928 Senior Six has in making snd pertectns «ease Ww — s Dept. 304 - 
also been tested and approved of the Randolph Receivers. i 7 es treet, 

h : ; ; siigury Mite La Chicago, IHlinois. g 
by the leading radioengineers. Re ice successful experience in Se 
Comes in a beautiful solid walnut tail Pri e radio business, we are ™ Send me full particulars about the RANDOLPH Six and Sevene 
cabinet of hand-rubbed finish. Single A perfectlyconfidentinsend- jw ‘Tube All-Electric and Pattery Table and Console Sets with details 
control. Illuminated Drum with Single ing out a ndolp 10 B f£ D FREE Trial Offer. Pa 
space for logging. Absolutely de- on trial. We know what it of your 30 Day '° mn 
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for 30 Days’ Free Trial. Youtest pon now for the greatest a Name 
it before you buy. radio offer ever made, 8 

M@ Address a 

RANDOLPH RADIO CORPORATION a - diana H 

711% West Lake Street Dept. 304, Chicago, Iilinois —@ Mark here DL if interested in Agent’s proposition. gS 
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atherproof Aerial 
~’ that cant corrode 


It is 10t necessary to take 
down your aerial each year 
to remove corrosion and soot 
that have accumulated on 
its surface, if you install a 
Beldenamel Aerial. 


Each strand of a Belden- 
amel Aerial is protected by 
a heavy coat of baked en- 
amel which resists corro- 
sion under the worst atmos- 
pheric conditions. A Bel- 
denamel Aerial stays bright 
under this protective coat- 
ing and maintains maxi- 
mum range and volume for 
your set. 


A good aerial is just as im- 
portant as good tubes. Get 
the best results from your 
radio receiver by asking your 
dealer for a Beldenamel 
Aerial today. 


Belden Manufacturing Co. 
2314-A S. Western Ave., Chicago 


AERIAL WIRE 


———————— 


Radio Wrinkles 


(Continued from page 641) 


heavy size, which is equivalent to No. 16 
solid copper wire, should be employed, and 
the armor should be grounded to the “B~” 
battery lead wherever possible. When mak- 
ing connections, the armor should be carried 
as near as possible without danger of a short 
circuit, and the ends should be wrapped with 
friction tape. 

—Contributed by W. H. Cameron. 


AN A.F. AMPLIFIER FOR TWO 
SETS 


OR the man whose pocket book requires 

that he economize, an arrangement is here 
presented that will save the cost of an extra 
audio-frequency amplifier. It provides the 
amplifier for two radio sets; in the writer’s 
case a broadcast receiver and a short-wave 
outfit. 

The amplifier may be built in either set, 
and instantly changed over to the other by 
means of a single-pole double-throw switch 
if separate antennas are used. However, if 
one aerial is used for both sets, a double- 
pole double-throw switch must be employed; 


@ € 

3 1 2 
~~ : 7] 
It is possible to change an aerial and audio 
amplifier, from one er, to another, at 


the same time, with a D. T. switch 
connected as shown, 


one side of the switch being used for chang- 
ing over the amplifier and the other for 
switching over the antenna. On each side of 
the switch, put the plate leads of one set, 
with the switch arm connected to the “P” 
post on the first A.F. transformer. 

The other side of the switch is used to 
change over the antenna. The aerial posts of 
each set are connected to the ends of the 
switch and the lead-in to the switch arm. 
Care should be taken that the connections 
for the proper set are made on the same side 
of the switch. 

—Contributel by Chas. N. Keller. 


SPEAKER-CONTROL SWITCH 


MAN Y experimenters spend much of 
their time building loud speakers of the 
cone and exponential-horn types with varying 
degrees of success. In some cases it will be 
found that home-made speakers of both de- 
signs are capable of giving excellent results; 
but in others it will be found that they are 
apt to favor either the high- or the low- 
frequency range. Often the exponential 
horn will respond very well to the low tones; 


Heater-control snap switches may be used for 
connecting two loud speakers in either series 
or paraliel. 
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Ida C. Bailey Allen 


International 


Authority 


Presents 


the Greatest 


Cook Book 


America Has Ever 
Seen ! 
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ss) §=—in which is presented 2500 
sy| complete recipes usable by 
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ly 
4 2500 RECIPES v 
4 1001 PAGES i 
MM I 
ny v 
fy REGULAR PRICE $2.25 
A SPECIAL OFFER at $1.98 
be Use This Coupon ¥ 
by) 330 Fifth Ave. New’ York, N. Y. v 
A Gentlemen: I enclose $1.98, please send me a 
“a one copy of Ida Bailey Allen’s COOK BOOK. jf 
Ay 
RS RES Ses SoS Tr se re ere ¥ 
re tw 
ae ee EE 
bs ly 
«iB aeeeereerrereee STATE........ ¥I 
Reereracncnrerenerere resi 
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Whatever type of radio power 
equipment you want— 


{| WITH BATTERIES OR WITHOUT kk 


Licensed 


patent 


sto © A Contains no battery. 
1 
Balkite “A The same as Balkite 


“AB” but for the “A” circuit only. 
Enables owners of Balkite ‘“B” to make 
a complete light socket installation at 
very low cost. Price $35.00. 


Balkite **B’? Ove of the longest 


lived devices in radio. 
The accepted tried and proved light 
socket “B” power supply. The first 
Balkite “B,” after 5 years, is still render- 
ing satisfactory service. Over 300,000 


in use. Three models: “B”’-W, 67-90 
volts, $22.50; “B”’-135*, 135 volts, 
$35.00; “B’-180, 180 volts, $42.50. 


Balkite now costs no more than the 
ordinary ‘“B” eliminator. 


Balkite Chargers 
Standard for “A” batteries. 
Can be used during reception. 
drastically reduced. Model ‘J,”* rates 
2.5 and .5 amperes, for both rapid and. 


Noiseless. 
Prices 


trickle charging, $17.50. Model ‘“N” 
Trickle Charger, rate .5 and .8 amperes, 
$9.50. Model “K” Trickle Charger, 
$7.50. 
*Special models for 25-40 cycles at 
slightly higher prices 
Prices are higher West of the 
Rockies and in Canada 


— 


D] 


radio set you own— 
whatever you want to 


pay for it — 
Balkite Aas it 


First noiseless battery charging. Then 
successful light socket “B” power. 
Then trickle charging. And today, 
most important of all, Balkite “AB,” 
a complete unit containing no battery 
in any form, supplying both “A” and 
“B” power directly from the light 
socket, operating only while the set is 
inuse. The greatimprovementsin radio 
power have been made by Balkite. 
This pioneering has been impot- 
tant. Yet alone ~ 
it would never 
have made Bal- 
kite one of the 
best known 
names in radio. 
Balkite is today 
the established 


P fe or whatever typ € of freedom from trouble seldom equalled 


in any industry. 

Because the first Balkite “B,” pur- 
chased 5 years ago, is still in use and 
will be for years to come. 

Because to yourradio dealer Balkite 
is a synonym for quality. 

Because the electrolytic rectifica- 
tion developed and used by Balkite is 
so reliable that today it is standard on 
the signal systems of most American 
as well as European and Oriental rail- 
roads. It is this principle, used in all 
Balkite Radio Power Units, that does 

-away with the necessity of using tubes 
for rectifying current— that makes 
Balkite permanent equipment with 
nothing to wear out or replace. 

Balkite has pioneered—but not at 
the expense of the public. 

Today, what- 
ever type of set 
you own, what- 


power equip- 
ment you want, 
whatever you 
want to pay for 


ever type of 


leader because it, Balkite has it. 
of Balkite per- Production is so 
formance in the enormous that 
hands of its prices are aston- 
owners. LICENSED UNDER MAMMONO-ANDREWS PATENT ishingly low. 

. ® ee 99 Contains no battery. 

Because with Balkite AB A complete unit, re- . Your dealer 
2,000,000 units __ placing both “A” and “B” batteries and supplying will recommend 
in the field Bal- ‘ radio current directly from the light socket. Con- the Balkite equip- 

eC tains no battery in any form. Operates only whilethe 
kite hasarecord set is in use. Two models: “AB” 6-135,* 135 volts ment you need 
of long life and “B” current, $64.50; “AB” 6-180, 180 volts, $74.50. for your set. 


FANSTEEL PRODUCTS COMPANY, INc., NORTH CHICAGO, ILLINOIS 


Licensees for Germany: 
Siemens & Halske, A. G. Wernerwerk M 
Siemensstadt, Berlin 


FAN STEEL 


kite 


a 


Sole Licensees in the United Kingdom: 
Messrs. Radio Accessories Ltd., 9-13 Hythe Rd. 
Willesden, London, N, W. 10 


a 


‘Radio Power Units—— 


Speed—first essential of mod- 
ern flight came thru slow de- 


velopment — during years of 
unremitting research and ex- 
periment. 


° 
And so it is with Speed Super 
Emission Radio Tubes. Every 
distinctive performance fea- 
ture came only after laborious 
experiment and scientific in- 
vestigation by experts in the 
design and manufacture of 
things electrical. 


Absolute Uniformity 
All tubes are tested and dou- 


ble tested to assure satisfactory 
operation and phenomenal 
long life. 


- Perfect Alignment 


Special method of manufac- 
ture assures perfect grid fila- 
ment and plate alignment, 
within 1/10,000 of an inch at 
all times. 


Buy a set of Speed tubes today. 
Try them and note the im- 
provement in the tone quality 
of your set. Write for infor- 
mation. If your dealer can’t 
supply you send us your order 
with your dealer’s name and 
we will see that it is given 
prompt attention. 


CABLE SUPPLY Ci.“ 


ANUFACTURERS 


Executive 31 UNION SQUARE 
Offices : New York, N.Y. 


\i/ Vi Vi/AVi/A\i/A\i/4\i 


(B\i/AI/AVIAW/AI/AVi4\i 


| 


whereas a home-built cone will give excel- 
lent results on the high notes. 

Combining the two types of loud speakers 
often gives reproduction which is practically 
perfect. The speakers may be connected 
either in series or in a parallel circuit, the 
best arrangement to be determined by ex- 
periment. 

In this connection there is a simple elec- 
trical device, which may be purchased at 
any first-class electrical supply house, and 
will enable the amateur to connect his speak- 
ers in any manner desired with ease and 
simplicity. The device is known to the elec- 
tric trade as a heater-control snap switch, 
and is used on heating devices to obtain 
series-parallel control of the heating ele- 
ments. When connected to a radio receiver 
the device will provide three different com- 
binations as follows: 

First snap: Both speakers in series; 

Second snap: One speaker cut out; 

Third snap: Both speakers in parallel; 

Fourth snap: Both speakers disconnected. 

The circuit used is very simple and will 
be found illustrated here. 

—Contributed by R. F. Petrasek. 


REPAIRING RADIO TUBES 


ADIO tubes that have come loose from 
their bases may be repaired in a few 
minutes’ time with a small quantity of com- 
mercial alcohol. At the point where the 
tube enters the base, pour a few drops of 
alcohol. Allow the tube to stand for a 
moment until the alcohol moistens the ce- 
ment, then press the bulb firmly into its base 
and set it aside for five or ten minutes. 
Upon examination it will be found that the 
cement has hardened and the tube is as good 
as new. 
—Contributed by F, Darneille. 


WHEN TRANSFORMERS BURN 
OUT 


HEN this system is used, the burn- 

ing out of an audio transformer does 
not mean complete cessation of radio enter- 
tainment until the instrument is replaced. 
In the absence of the necessary apparatus 
temporary reception can be often obtained 
by the use of very ordinary articles. 

If the primary winding is burnt out, two 
wires from the primary binding posts should 
be placed in a glass or cup containing water, 
and the distance between the two wires 
should be adjusted until best reception is ob- 
tained. When it is found that the distance 


BURNFOUT PRIMARY 


WATER VERY 
SLIGHTLY 
SALINE 


If an audio transformer burns out, the re- 
ceiver may sometimes be operated tem- 
system 


porarily by making use of the 
illustrated above. 
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Accurate 
B-Ehminator 
Voltage 


TRUVOLT 


An All-Wire Variable 
Voltage Control 


In constructing your B-Elimina- 
tor, you need this highly perfected 
wire variable high resistance. 
Built with great radiation surface, 
it is kept cool like an air-cooled 
motor, hence the resistance ele- 
ment does not break down and is 
permanently accurate. Note these 
advantages : 


Made entirely of wire, posi- 
tive metallic contact always; 
less fragile because of larger 
nichrome resistance wire; no 
heat-holding enamels used. 
30 exact readings of resist- 
ance. 


Ohms Milliamperes 
Type Resistance Current 


T- 5 Oto 500 224 
T- 10 Oto 1,000 158 
T- 20 Oto 2,000 112 
T- 50 Oto 5,000 71 


T-100 0 to 10,000 50 
T-200 0 to 20,000 35 
T-250 0 to 25,000 32 
T-500 0 to 50,000 22.5 


Eight stock types with resist- 
ances up to 50,000 ohms. 
All rated at 25 watts. List 
$3.50 each. At your dealers. 


Also a full line of Wire 
Fixed Resistances 


Write for free hook-up circular 


Dept. 12C, 175 Varick Street 
New York City 


“This is an Eliminator 
Year” 


TRANSMITTING 


415 S. Dearborn St., Dept. RN, Chicago 


APPARATUS 


A Complete Stock at ‘‘Chi-Rad” 


In addition to our regular broadcast 
apparatus we carry a very good stock 
of transformers, chokes, grid leaks, 
high test condensers, etc., for trans- 
mitting purposes. 


NEW SHORT-WAVE COILS 


Specially built by “Chi-Rad.” Write 
for descriptive bulletin and catalog. 
Dealers and_ set-builders please use 
business letterhead when writing for 
discounts. 


Chicago Radio Apparatus Co. 


Radio News for December, 1927 


Here is the Eveready 

Layerbile “B”’ Battery 

No. 486, Eveready’s 

longest-lasting provider 
of Battery Power. 


Torn your radio dial, 
and presto! you turn your 
home into a theater, a con- 
cert hall, a lecture room, a 
eabaret, a church, or what- 
ever you will. Turn the dial 
and your attentive ear does 
the rest. That is all there is 
to this magic of radio. 


Or almost all. If a radio 
set is to work at its very best, 
altracting no attention to 
itself, creating for you the 
illusion that can be so con- 
vincing, you must pay a 
. little attention to the kind 
of power you give it. There 
is but one direction, a 
simple one—use Battery 
Power. Only such power is 
steady, uniform, silent. It is 
ealled by scientists pure 
Direct Current. Any other 
kind of current in your 


full 


655 


Radio is better with Battery Power 


radio set may put a hum 
into: the purest note of a 
flute, a scratch into the song 
of the greatest singer, a 
rattle into the voice of any 
orator. < 


Don’t tamper with tone. 
Beware of interfering with 
illusion. Power that reveals 
its presence by its noise is 
like a magician’s assistant 
who gives the trick away. 
Use batteries—use the Ever- 
eady Layerbilt “B”’ Battery 
No. 486, the remarkable 
battery whose exclusive, 
patented construction makes 
it last longest. It offers you 
the gift of convenience, a 


o f 


things 


gift that you will appreciate 
almost as much as you will 
cherish the perfection of 
reception that only Battery 
Power makes possible. 

NATIONAL CARBON CO., INC. 
New York UEC San Francisco 


Unit of Union Carbide and Carbon Corporation 


you 


Tuesday night is Eveready Hour 
Night—9 P. M., Eastern Standard 
Time 
WOC-Davenpore 
KSD-Se. Louis 


Minneapolis 
weco-{ Fecal 
WDAF-Kansas City 


WRC-Washington 
WGY-Schenectady 


WEAF-New York 
WJAR-Providence 
WEEI-—Boston 
WFI-Philadelphia 
WGR-Buffalo 
WCAE-—Pittsburgh 
WSAI-Cincinnati 


WTAM-—Cleveland WHAS-Louisville 

WWJ-—Detroit WSB-Atlanta 

WGN-Chicago WSM-Nashville 
WMC-—Memphis 


Pacific Coast Stations— 
9 P. M., Pacific Standard Time 


KPO-KGO-San Francisco 
KFOA-KOMO-Seattle 
KFI-Los Angeles 
KGW-Portland 


shouldn’t 


miss 
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$35°° 


Complete 


GUARANTEED 


to deliver 


from 165 to 252 volts at a compensating 
milliamperage, as the total current load 
varies from 75 down to 25 mils—all the 
voltage you will ever need for clear audio 
amplification and for about one-half the 
price you thought you had to pay for the 
power you always wanted. 
252 Volts at 25 Mils 
233 Volts at 35 Mils 
217 Volts at 45 Mils 
199 Volts at 55 Mils 
182 Volts at 65 Mils 
165 Volts at 75 Mils 
from 110 V. 60 Cycle 
A.C. Current, with 
the improved type BH 
125 M. Raytheon tube 
Compact—5% x 6% x 9% inches. 
used flat, as shown, or vertical. 


POWER 


The Warren B Model T will “speak for 
itself” as soon as it is connected to your 
set. You can adjust the three variable 
controls, connected to the detector, inter- 
mediate, and amplifier taps, to suit the 
most critical and sensitive requirements of 
any set. Securing exactly the correct volt- 
age with the necessary milliamperes to as- 
sure full B current at all times. The War- 
ren has also a power tap for high power 
tubes, as well as reserve capacity in the 
filter to carry smoothly the long sustained 
notes, particularly the deep tones often un- 
developed in. radio reception. : 
The modern radio owners assume a growing 
pride in their radio equipment from points 
of quality in reproduction, general appear- 
ance, and effectiveness. The Warren Model 
T is their greatest asset, based upon quality 
of material, workmanship and construction, 
in its efficiency, compactness, neat appear- 
ance and design. Finished in Old Gold 
Bronze Lacquer, with bakelite panel for 
connections, plainly marked with white let- 
ters, completes any radio set, and fits into 
the console as an item of beauty and 
attractiveness. 


No-risk TRIAL 
before Christmas 


The demand for “WARREN B” Supply 
Model T is unprecedented. Your dealer 
may not have a sample unit. If not, order 
direct at once. Mail the coupon today. Send 
only $35.00 and save express charges or we 
will ship C. O. D. for $35.00 ($37.50 West 
of Rockies.) Do Not Delay. Get your 
“WARREN” now. You run no risk. Try 
it before ‘Christmas on our money-back guar- 
antee plan. Approval of radio laboratories, 
experts, and engineers, plus our money-back 
guarantee, is your protection. Shipped com- 
plete, including improved type BH 125 M. 


Can be 


Raytheon Tube. 


MAIL COUPON TODAY 


WARREN ELECTRIC COMPANY, 
Dept. R. N., Peoria, Illinois. 


BIGMD .ccccoccies ee Tr (beteseunbe ses veebese es 

Address ..... Te TTT TTT TTT TT TTT TTT TTT 

CS: du see necks asad se eeesersene ee State... pai a'e 
0 Ship at once Model T “WARREN B’’ SUPPLY. 


(If you enclose M. O. for $35 we pay express. 
W. E. Co.) 
O Check here if you want literature. 


Dealer’s Name........ ecceve eccece 
AGGPOSS .. nc ccccvccsccecsesscccecees ecccccce . 


(Jobbers and Dealers—Take advantage of big demand “for 
WARREN. Write at once.) 


ee ee ee) 


between the two wires is very critical, it is 
wise to dissolve a few crystals of salt in 
the water. 

This simple device will often make it pos- 
sible to continue listening to a fight or a 
football game, when this would otherwise be 
impossible. Of course, the results are not 
to be compared with those obtained when a 
perfect transformer is used, but reception 
is obtained. 

—Contributed by Jack Steinberg. 


(If the open circuit of the transformer ts 
located near the plate end of the primary 
coil, the system described above may not 
give satisfaction. However, in many cases, 
it will be possible to obtain some degree of 
reception. Also, a variable grid leak may 
be used in place of the water with equally 
satisfactory results —EbItor. ) 


The Super-Hilodyne 
Receiver 


(Continued from page 629) 


TTT EEC 


Then a station operating on a wavelength 
between 200 or 220 meters is tuned in and 
the same procedure followed. It will be 
found that a point can be reached on each 
resistor, whereby the set will not oscillate 
at any frequency within the 200 to 550 meter 
band. When these settings have been finally 
made, the caps are replaced on the shields 
and the set is ready for use. As previously 
explained these adjustments need not be 
varied unless some changes are made in the 
receiver, such as the substitution of different 
tubes, etc. 

INTERCHANGEABILITY 


The three sections into which the sub- 
panel is divided have other uses than those 
outlined above. Let us assume, for example, 
that we have a receiver which is not selective 
and we wish to remedy this defect. This is 
easily accomplished, assuming again that 
there are already installed a good radio-fre- 
quency amplifier and a good audio-frequency 
amplifier, by connecting a tuning unit (mid- 
dle section of the Super-Hilodyne) before 
the R.F. amplifier. 

Again, let us consider an R.F. set which 
is sufficiently selective but will not reach out 
and get distance. Here the Hilogtad inter- 
mediate radio-frequency amplifier can be 
used to good advantage, for it may be in- 
serted in the set, after the tuner. 

Then, in the case of a set which has every- 
thing but a good audio-frequency amplifier, 
the dual-impedance amplifier can be substi- 
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An amazing value that can’t be beat! 
Latest 6-tube tuned radio-frequency 
circuit. Extremely selective, marvel- 
Ous sensitivity. Two stages of radio 
frequency, detector and 3 audio am- 
plifiers for improved tone quality. Two-dial con- 


trol. — All-metal chassis. Shielded: Clear and 
realistic reception guaranteed. Beautiful front 
panel, crystalline finish. Metal panel and sub- 


panel; all parts mounted. Simply connect a few 
wires. No special tools needed. Vernier dials for 
a os vee UX sockets. All hook-up 
jiré and colored battery cable included. V 

$60.00, our price $16.95. er — 


Simple Wiring Directions 


Very easy to wire this set with the in- 
structions we furnish. Just connect a 
few wires. That is all. Can be wired 
in a few minutes by anyone. No radio 
knowledge needed. Make money by wir- 
ing these sets in your spare time and 
selling them to your friends, 


SEND AO MONEY 


Just write your name and address on a post card and ask 
od a agg es gg ge with 6 tubes. We 
vill ship them right away. ‘hen they arrive, pay ‘onl 
$16.95 plus a small delivery charge. : ‘i 


RADIO EQUIPMENT CO. 


Dept. NA 549 S. Wells St. CHICAGO, ILL. 


Changes Your Set 
Into a Short Wave 
Receiver 


Sent postpaid anywhere in 
U.S. upon receipt of $15.00 
. oer ct. 0. DB. gtus 
postage upon receipt of 
$1.00 to guarantee carrying 
charges. 
When ordering state kind 
of set so that detailed di- 
rections for use may be 
given if necessary. Also 
state type of tubes, such as 
UX199, UVI99, WDII or 
201A 


" The SUBMARINER 


Regardless of the kind of set you have, this device will 
permit you to listen to short wave stations between 30 and 
75 meters. Operates with sets such as T R F, Neutro- 
dyne, Super-Heterodyne, regenerative sets and all other 
types. No additional tubes or batteries required. No 
changes to the wiring of the set. A_ short aerial and 
ground is connected to the ‘‘Submariner,’’ and a cable and 
plug attaches it to the set. Requires less than a minute 
to attach or detach. Operates as a wave changer with 
Super-Heterodynes, and as a detector unit with others. 


SHORT WAVE RECEPTION 


is practical because they penetrate better, and there is less 
static. There are several powerful stations using the wave 
band covered by the ‘‘Submariner’’ for broadcasting pro- 
grams. You may also learn code by listening to amateurs 
from all parts of the world. Get a thrill by tuning in a 
station your friends cannot get. You will have a_ highly 
efficient short wave receiver when the ‘‘Submariner’’ is at- 
tacned to your set. Nothing else like it on the market. 
Take a trip in the low waves on board the ‘‘Submariner.’”’ 


ORDER TODAY 


We guarantee to refund if the ‘Submariner’? fails to operate 
ADDRESS 


J-M-P MANUFACTURING CO. 
Dept. 119 Milwaukee, Wis. 


this your biggest ra-' 
dio season. Shure’s great 


newest oTerings of Nationally known radio 
parts, kits, sets, accessories, table and con- a) 
sole cabinets, ete. Also contains short wave cpasltO . 
sectionshowing the finest electrical appar- \in PA 
atus for short wave receiving and trans- 
mitting. Your request 


20 0 CG brings our book of a thousand bar- 
gains, price listanddiscountsheet. 


WW LEMxi -, 


Items Write for a copy today. 


Shure Radio Company 
345C West Madison St., Chicago, III. 
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This is theElectric: Set 
You Can Build at 4% 


the.usual cost with 
PILOTS Socket-Power Kit 


$-P-5—Console Cabie|1 
nets to accommodate the | 
standard 7x24” Panel 


OFFICIA 
PILOT PARTS LIST 
! 2 Illuminated vernier dials 

1 .00035 mfd. single condenser 
1 .00035 mfd. double condenser 
1 Toggle Switch 

1 3,000-ohm potentiometer 
1 Resistograd 


1 7-plate Midget 

4 1 in. Bakelite brackets 

1 Redi-blox detector unit 

2 Redi-blox R.F. units 

2 Redi-blox A.F. units 

1 Output impedance 

1 .002 mfd. condenser 

1 .00002 mfd. condenser 

13 Engraved Bakelite posts 

1 1,200-ohm by-pass 

i 850-ohm by-pass 

1 650-ohm by-pass 

1 2 mfd. output condenser : 

1 Front Panel 7x24x% Westinghouse 
Micarta 


IDEIEIP EI Pp ul or 
KET LOWER 


N A.C. operated receiver working direct from your 


electric light current—costing about $75—and so RS ge a 
1 eee Jewell milliammeter 


3 179 plug-in coils 


easy to build—how is it possible at the price? 


The answer is found in 
RED] “BLOX 
WPWIR D RADIO UNITS. 


‘‘The Sectional Bookcase Idea applied to Radio”’ 


Redi-Blox Wired Radio Units (produced 
in world’s largest Radio Parts Plant) 
have completely revolutionized amateur 
and professional set building! No longer 
is it necessary to laboriously assemble doz- 
ens of separate parts! Build the S-P-5 
by hooking up the five Redi-Blox Units* 
and the easily assembled power-pack—as 
simple and almost as quick as connecting 
that number of dry cells! 


Only tools needed are screw-driver and 
pliers. Soldering is optional. 


Fully illustrated instructions concerning 
the S-P-5 are featured in “Radio Design,” 
an entirely new and different radio pub- 
lication, chockful of advance radio in- 
formation, edited by M. B. Sleeper, Chief 
Research Engineer of this Company. 
Return the coupon for free sample issue 
containing S-P-5 data, or send 25c for 
four issues. The best 25¢ radio invest- 
ment you ever made! 


* Two Redi-Blox R.F. Units, one Redi-Blox 
Detector Unit, Two Redi-Blox A.F. Units. 


N t Tf you are unable to obtain complete parts at your dealer, write us and we will see that 
ote ¢ you are immediately supplied. Pilot Electric Mfg. Co., Inc., 323 Berry St., Brooklyn, N. Y, 


P 
v 


ELECTR 


323 BERRY ST..BROOKLYN.NY. . 


tT asassen" UPO nC. 
d | 4 CO ‘ a” bai rs Co., I 
‘ and mall "2 cect Brookly™ - B. ag id = iatest 
IC M FG. CO IN ‘ sine me Radio Sshowing how 
sie ‘ \ seruction puton © a » Please send sample “ 
sets coin 0 


TRADE MARK 
1 E 
: 1 NAM 
Argentine Canada Finland India Norway A ESS 
Australia Cuba France Italy South America ry ADDR 
Belgium Denmark Germany Japan Spain 
Brazil England Holland Mexico Sweden 
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PARTS FOR ABC ELIMINATOR 
FOR S-P-5 


1 125-mil Raytheon tube 
Made by Pilot Electric Co.: 

8 2 mfd. filter condensers 

1 .1-.1 mfd. buffer 

2 1. mfd. by-pass er" ae 

1 Condenser block clamp 

1 No. 41 tube socket 

1 ABC transformer 

2 ABC chokes 

1 ABC resistance 

1 2250-ohm resistance 

9 Engraved binding posts 

1 Micarta terminal strip 

1 Wooden baseboard 
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| Perfect Radio Parts 
for Discriminating 
@ Set Builders 


_ ae see ala 


is a fixed resistor that is molded and 
heat-treated under high pressure. It 
does not rely on glass or hermetic 
sealing for protection against mois- 
ture. Is not affected by temperature, 
moisture, or age. The ideal fixed 
resistor for B-eliminator hookups. 


The BRADLEYOHM-E 


is standard 
equipment 
for accu- 
rate plate 
voltage 
control on 
many lead- 
ing B-elim- 
inators. 
Scientifi- 
cally-treated discs in the Bradley- 
ohm provide noiseless, stepless 
plate voltage control. 


The BRADLEYLEAK 


A vari- 
able grid 
leak that 
provides 
perfect 
grid leak 
adjust- 
ment, 
thereby 
provid- 
ing the 
best possible results with any tube. 
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The a 


The ideal 
filament 
control. 
Gives noise- 
less, stepless 
control for 
all tubes. 
Can be easi- 
ly installed 
in place of wire snes rheostats. 


‘en ene 


When you build a set or B-elimina- 
tor, demand Allen-Bradley Perfect 
Radio Resistors to secure best results 


Pivctste: coe Aoeiaitie 


287 Greenfield wre (AB) Milwaukee, Wis. 
NEES, 
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tuted in the receiver and will undoubtedly 
clear up many of the troubles previously 
encountered, in the way of distortion, motor- 
boating and other amplifier shortcomings. 


Tuning the Knickerbocker 
Four 
(Continued from page 636) 


the station are clearly heard. At this point 
move the dials back and forth slightly, to 
make sure that the whistle is completely 
gone. 

Then go back to the adjustment of coupler 
L2, and vary the angle of the coils (keeping 
them always parallel at a condenser dial- 
setting of 100) until the detector circuit is 
just under the point of oscillation, regard- 
less of the wavelength to which the circuit 
is tuned. 

The primary coil of L2, which is the 
hinged coil at the back, can next be adjusted 
to provide just the degree of coupling de- 
sired between the R.F. and detector circuits. 
To a certain extent, the adjustment of this 
coil is related to the adjustment of the 
neutralizing condenser and of the tickler 
coupling. It may, therefore, be necessary 
to readjust slightly these two, after the 
primary adjustment has been completed. 

When these adjustments have been made, 
the receiver should tune like a good neutro- 
dyne. That is, stations should slide in and 
out without any fuss or whistles, as the tun- 
ing dials are turned. Yet the receiver will 
always be in a state of maximum sensitivity 
unless one or the other of the two rheostats 
is turned down, which is desirable in the 
case of local reception. 


INCREASING POPULARITY OF 
LIGHT-SOCKET ANTENNA PLUG 


The light-socket antenna plug has come 
back strong, according to reports from vari- 
ous parts of the country. In large measure 
this is due to the improved receivers of to- 
day, which, with greater sensitivity com- 
bined with marked stability, work well with 
the socket plugs that make an enormous 
antenna system out of the nearest electric 
light socket or convenient outlet. 


RADIO TERM ILLUSTRATED 


EQ, 


“MOVING PLATES” 


The unexpected movement of the plates some- 
times causes a sudden loss of control. — 
The Listener-In, Melbourne, Australia. 
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Chooses TOBE CONDENSERS 


for the Samson Power Amplifiers 
The unfaltering, true and powerful quality of this 


fine Radio instrument matches the unfaltering 
strength of TOBE Condensers and we have not been 
able to find any kind of a Delilah that will break 
down TOBE strength. 

Just the same, when the orchestra plays Samson 
and Delilah, the haunting reality of it will ring 
truly and clearly on the Samson Power Amplifier, 
and the TOBE’S will insure its being just as good 
next year as now. Used also in the Samson Block 
for the official Hammarlund-Roberts Hi-Q. 

TOBE-SAMSON B BLOCK No. 713 
using one 171 Power Tube 
TOBE-SAMSON B BLOCK No. 718 
using two 171 Power Tubes in Push Pull 
TOBE-SAMSON B BLOCK No, 210 
using two 210 Power Tubes in Push Pull 
TOBE-HAMMARLUND-ROBERTS 
OFFICIAL B-BLOCK for Hi-Q Set 
Write for TOBE Power Pamphlet with de- 
scriptions of Power Circuits and prices of 


TOBE B BLOCKS 


Tobe Deutschmann Co. 
== Cambridge Mass. 


New “IMP” 
Power Switches 


(for 110 Volt Circuit) 


~ New “IMP” 
~ AUTOMATIC 
POWER 
SWITCH 


Replaces rela 
$1. 50 Controls any na 
of “A” or *R” supply, 
Switches off charger, ‘RB’ 
supply on, and closes fila- 
.' circuit—-3 operations 


New “IMP”’ 
Power Switch 


New = snap 
struction for 6-volt fila- | 
ment or 110-volt circuit. i 
Complete with ‘ON’? and | 
“OFF’’ name plate. 
Any dealer can supply 
In Canada: 
CARTER. RADIO CoO., LTD., Toronto 
Offices in saci cities of the world 


Brkt [er Rete Of 


switch con- 


$1 00 WILL SAVE YOUR 
_ SPEAKER 


The Craftsman Dollar 
Speaker Filter is Guaran- 
teed to relieve your speaker 
of the DC plate current 
(up to 250 volts). It gives 
speaker a chance to oper- 
ate at its best. Attached 
in a second. Send dollar 
bill NOW! 


CRAFTSMAN RADIO PRODUCTS 
9 Orchard St. Newark, N. J. 
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Only 


pown Brings You Either of These 


Super-Power 
A Eliminator 


Here is a constant, unvarying, smooth, humless current 
at 6 volts for any radio receiver using 201-A and power 
tubes. Uncertain storage batteries with their changing 
— chargers and other bothers are done away with. 
This eliminator completely replaces ‘‘A’’ batteries. In 
addition your set gets perfect current at all times—it is 
avers ready to do its best. Stations come in easily and 
quickly. 


Not a Battery-Charger 


Combination 


This Super-power “A” Eliminator consists of a large 
capacity rectifier which changes the alternating house- 
lighting current into direct current. Then a highly effi- 
cient heavy duty filter system of extremely “— capac- 
ity changes the pulsating direct current from the 
rectifier into smooth, even current for lighting the fila- 
ments in the radio tubes. Anyone can install this Super- 
power“A” Eliminator in afew minutes. Just attach it 
to your set and plug it into an electric light socket. 
Your set is instantly supplied with the correct amount 
of hum-free current, used only when set is in use. You 
are assured of good current whenever you want it. This 
“A” Eliminator works perfectly whether used once or 
thousands of times a year. It has no moving parts to 
wear out. Operates from light socket 110-120 volts, 
50-60 cycle A.C., output 6 volts direct current for all 
sets up to 12 tubes with power tubes. There are no bat- 
teries to be charged. It is fool-proof in operation. Once 
attached it is permanent— you can forget you ever 
heard about “‘A”’ batteries. 


Test It for 30 Days Before 
You Buy 


Just fill out the coupon below and mail it to us with a 
dollar bill. We will send you this“A” Eliminator to 
test. It must deliver satisfaction before you buy. After 
30 days trial pay only $5.00 a month until = have paid 
$31.50. Only our great buying power enables us to make 
this liberal offer and to also sell this Super-power “A” 
Eliminator for easily 44 less than is ordinarily asked. 


Take advantage of this offer today. pre pol to ae 
Remember if you are disappointed $99 50 only 

in any way we will re- ble i pay- 

fund your dollar and a tail oe 

ay return postage.  acacheamnensnit 

Yoo run no risk. Order Completein- 


now. 


cee 
so cuh® ‘ 


ee 


Mail-This Coupon NOW 7 


ELLIOTT RADIO CORPORATION, DEPT. 327 

709 West Lake Street, Chicago, Illinois 
Attached find $1.00 for which you agree tosend me (__) **A®? Eliminator at 
$31.50, ( ) **B*? Eliminator at $29.50. (Send $2.00 if both are desired, as de- 
scribed in your ad.) Full particulars will be sent me by return mail and my 
money refunded if I do not accept your offer. 


th) tm" ts) 
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Guaranteed Eliminators 


Super-Power 
“B” Eliminator 


Do away with ‘‘B’’ batteries—their annoyance—and the 

constant expense of always getting new ones. The great 
“B” Eliminatoroffered here replaces them permanently. 
Just attach this eliminator to your utopian it into an 
electric light socket—and a steady flow of power is de- 
livered to your set. Hum, noise, distortion and all other 
disturbances are gone. Built with heavy duty chokes, 
transformers and the finest of condensers in the filter 
system, it is 100% efficient at all times—the most mod- 
ern and flexible“B” Eliminator in the world. Used with 
any good “A” Eliminator it completely electrifies 
your set. is 


Complete With Raytheon Tube 


This Super-power “B” Eliminator can be used with 
any set up to 12 tubes. It comes complete with full 
wave rectifying 85 mil. Raytheon tube, making possible 
the delivery of great current at a high voltage. This 
Raytheon tube has indefinite life as it has no filament 
to burn out. Delivers - to 180 volts. 

The case is beautifully finished in olive green Duco 
with black panel etched in gold. Equipped with rubber- 
covered cord and socket plug. High voltage taps and 
variable adjustments enable the use of new power tubes. 
Operates from110-120A.C., 50-60 cycle current. Has tap 
for intermediate voltage on which 6714 to 90 volts 
may be obtained. The detector i will supply 221% to 
6714 volts. Variable adjuster will deliver any desired 
detector voltage. On and off switch and high and low 
voltage switch are integral parts of the eliminator. No 
additional switches or cords are necessary. 


Only $1.00 


We make the same liberal offer on both the “B” and the 
“A” Eliminator. Fill out the coupon and mail it to us 
with a dollar indicating which eliminator you wish. If 
both are desired send $2.00. Each eliminator must then 
make good while you test it for 30 days before you pa 
another cent. After test the balance is due in easy install- 
ments. This“B” Eliminator ordinarily sells foras high as 
the cash price of $42.50. This 

is your oppor- . 


structions 


Address ___ 


City. 


State 


660 


KARAS PARTS 


Give Pep and Power to the 
famous 


KNICKERBOCKER ‘‘4” 


The Wonder Set 


all four-tube sets almost overnight. Thousands 
have built and will build this great receiver be- 
cause it does more than any 
other set cver designed with 
four tubes—does more than 
some five- and six-tube sets 
will do. The secret of its 
pep and power lies in its 
use of Karas Parts, just as 
the secret of its huge suc- 
cess lies in its simplicity of 
design and construction. 
We did away with an extra 
control in the detector cir- 
cuit, making this control 
automatic by the use of a 
Karas 3-Circeuit Inductance 
directly connected to the 
extended shaft of the tun- 
ing condenser. 


Tx Knickerbocker 4 has won first place among 


For the Knickerbocker 4 


you will 
Orthometric 
tended 


need 2 Karas 
-00037 Exe 
Shaft Condensers, 
each $7.00 


Distance! Volume! Tone! 


You never saw a 4-tube set 
get such splendid distance 
as the Knickerbocker 4. 
And all of the volume you 
want, both on local and DX, 
due to the use of Karas 
Harmonik Transformers, 
These also are responsible 
for the pure, sweet, natural 
tone of this receiver—for 
its clear, undistorted recep- 
tion at all broadcast wave- 
lengths. You will be 
amazed to find such a welle 
balanced combination of 
distance, volume and tone you will need 2 Karas 
as the Knickerbocker 4 Harmonik Transformers, 
offers. each $5.00 


ann A to Build the Karas Way 


You can easily and quickly 
build the Knickerbocker 4. 
We supply all of the in- 
structions and wiring dia- 
grams, blue prints and re- 
prints and complete infor- 
mation FREE. Anyone, 
even with no previous ex- 
perience, can build this set 
in a few hours. Our de- 
tailed instructions make 
every step perfectly clear. 
To build this receiver you 
will need certain Karas 
Parts, listed below, plus 
other standard parts, all of 
which are easily obtainable 
at your dealer’s. Plan to 
start building this receiver 
NOW—see your nearest 
dealer today. 


For tl the Knickerbocker 4 


For the Knickerbocker 4 
you will need 1 Karas 3- 
Circuit Inductance, $5.50, 
and 1 Karas Equamatic 
Inductance Coil, $4.00 


Your Dealer Has Karas Parts 


Order the following Karas 
Parts for the Knickerbocker 
4 from your dealer, and se- 
cure from him the complete 
list of other parts: 

2 Karas Orthometric .00037 
mfd. Extended Shaft Con- 
densers. 

2 Karas Harmonik Audio 
Transformers. 

1 Karas Equamatic 
tance Coil. 

1 Karas 3-Circuit Induce 
tance Coil. 

2 Karas Micrometrie Vernier 
Dials. 

Be sure to specify Karas 

Parts for your Knicker- 


induc. 


bocker 4, as the circuit was 
designed for these parts, 
and finest results will follow 
only when they are used. 


For the Knickerbocker 4 


you will need 2 Karas 
Micrometric Vernier 
Dials, each $3.50 


Mail the Coupon to Us NOW! 


The coupon below, when filled out and mailed to us, 
brings all information you will need to build the 
Knickerbocker 4 in the way of blue prints, reprints 
of editorial matter, wiring diagrams, complete instruc- 
tions, etc. All sent FREE on request. Also full 
details on the NEW 2-Dial Karas Equamatic. Mail 
coupon today. 


KARAS ELECTRIC CO. 
4038-L No. Rockwell St., Chicago 


og ELECTRIC CO , 
4038-L No. Rockwell St., Chicago 

Send me complete information about the Knicker- 
bocker 4, including blue prints, wiring diagrams 


I 

I 

I 

1 and instructions, reprints, etc. Also complete 

1 data about the 2-Dial Karas Equamatic Receiver. 
PE AGC i cose a th dee kee TTT ee oe 
I 

g Address ...... cocecece eo cccerveccccce coee oe 
City . eSeeSccescccccossese Btate .cccccccccce 


RADIO “BUGS” 


UR readers, who have followed with 

interest these incursions into radio- 
entomology, will agree with us that some of 
the best specimens yet captured are pinned 
up this month for their entertainment. A 
number of rare “bugs” are still on hand in 
the editorial files, and may see the light in 
the following months. The response from 
our cooperating contributors has been very 
wide. 

Carroll A. Badeau, of New Brunswick, N. 
J., will occupy, in this month’s honor roll, 
the position of Abou ben Adhem, and also 
the two subsequent places. First position, 
with the credit that accompanies it, belongs 
to his didactic sketch of a “Rectifier Pup 
Playing With a Young Cycle.” A few 
minutes’ study of this, and you will be ready 
to diagnose the troubles of any socket-power 
unit. 


Shakespeare, in his prescient way, accord- 
ing to some antiquarians, described the con- 
sequences of broadcasting. Here we have 
the youthful scion of the Montagues paying 


his court (no doubt in “Continental” code) 
to the heiress of the Capulets, while the 


Z1el3 
7 T3 
27 
é@ 
eter 


sanemen “Sgn <0) pet og sa pommel 


witchery of lutes fills the ambient ether. 
You will recognize readily the “Balcony 
Scene from Romeo and Juliet.” 

Yet, more-mortal lovers who escape the 
slings and arrows of outrageous fortune are 
apt to find the plating worn off the edge of 
romance. Here we have an episode in the 
life of what our British cousins call a 


“bright emitter.” 


A tube has just arrived 


at his home (or socket) and is “all lit up.” 


However, from the angle of inclination of 


the scornful meter, 


we think it is only a 


renetition of the old repartee between the 


pot and the kettle. 


Marad Serriov, of Palo Alto, Calif. (one 


of the prize winners, 


by the way, in our 


last “What’s Wrong?” contest) has evidently 
spent some time in the contemplation of 
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THE STORY OF — 


; CHEMISTRY. 


aden Srna Mt, eet eat altho 


“Seience,” said Pasteur, tis ‘the soul of 
presperity of nations nad the living source 
of all progress.” 

‘This is the graphic story of the manifatd 
contributions which chemistry has made ta 
that progress and that prosperity. 

‘The fascinating past, the futionary 
Wiseoveries and marvelous uchievemcnts 
of the present, and the requirements for - 
~ futare development of chemistry are 

fated clearly, simply and with authority. 

Oe ‘not think because you read a book 
on chemistry five years age you are 
familiar with the field, Progress is made 
daily. The Story of Chemistry contains 
things not yet in the text books. 


FLOYD L DARROW = 


: 


READ 


The thrilling, intensely in- 
teresting story of the most 
marvelous science in the 
world. 


€¢7T°HE STORY OF CHEMISTRY” 
is what its name implies, the 
“story” of this strategic science. It is 
not a hit-and-miss collection of isolated 
phases of the subject, but a coherent de- 
velopment, leading logically from the 
days of the alchemist to the over-shad- 
owing importance of chemistry in the 
modern world. 

It gives that broad and comprehensive 
grasp of the subject, both of past and 
present, essential to a liberal education. 
It is for everyone who wishes to be in- 
formed on the most practical of sciences, 
a science which touches modern life at 
every point. 

It is written in simple, understandable 
English. It is almost entirely free from 
the chemical formulae, equations and 
mathematical expressions so forbidding 
to the non-technical reader. It enter- 
tains as well as instructs. 

It is authoritative, for it is based on 
the statements of men who are leaders 
in chemical investigation and know 
where they speak. 

It is the most nearly down-to-date 
book on chemistry for the general 
reader. Aside from the historic portions 
little of the story that it tells can be 
found in other books. It is written from 
the current literature of the most recent 


Name 


researches, 

The illustrations are numerous, care- 
fully selected, striking and instructive. 
They too tell a story. 

It is a beautiful, stiff covered book, 
6 x 9 inches—a most valuable addition 
to anyone’s library. 


SPECIAL PRICE 
$3.98 


See BE BB BB BBE SST STRESSES SS 
CONSRAD CO., Inc., 
230 Fifth Avenue, New York City. 


Gentlemen: I enclose $3.98—=—please send me one copy 
of ‘‘The Story of Chemistry.’’ 
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AGGrESS wcccccevcccccccscccccvcccsccccecceecevece 


City. crcce Stats o.00c.0.00080 
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Licensed by The 
Andrews-Ham- 
mond Corpora- 
tron, under Pat- 
ent No. 1,637, 
795 and appli 


cations 


‘a “That Never "Pails 


HEN you” use an “ABOX, all trofible with 

charging and: charging equipment is done 
away with. The storage battery: is made obsolete 
—and your radio set receives true “ie power 
from the Hight socket. 


An ABOX “AY Eliminator! consists of a caedier 4 
and the famous ABOX Filter built into one com- - 
pact unit. It takes alternating current from the light}. 
socket and « pers i it to your set as parent 6 volt 


No more disappointments becaud 
storage battery—ABOX is always réad ito deliver 
the correct amount of current fog}Best results. 
Your set becomes as reliable and sim 
as any electric appliance. 


Slightly higher west of the Rockies 


; —110 volts, 50-60 cycles A.C. Output— 
See the ABOX, hear it run ANY set, and learn ee SS bere ee 
how easily your set can be electrified with no Unatieneedl elvelf tite, 
change of tubes or wiring and without the services 4-volt model for Radiola sets or "$2750 


° e Il tub 

of a radio expert. Your radio store has ABOX, ee wee vos 

The ABOX Filter is an entirely different a from the Eliminator, 
being the filter circuit alone in a small, compact unit. If you have 


Send for interesting booklet, | a suitable charger, it can easily be converted into an “A” Elimina- 


“ABOX d The Light Socket” tor by substituting the ABOX Filter for the storage battery. Ship- 
an e Light Socke 


ping weight, 11 lbs. Price, $19.50. Slightly higher west of the Rockies, 
Send for Special Circular 


The Abox Company 


215 North Michigan Avenue Chicago, Illinois 


Transform y 
! RECEIVER into 


ITH ascrew driver, a pair of pliers, 

and a soldering iron you can 
build a Thordarson Power Amplifier 
and B-supply in your own home that 
will equal the finest commercial am- 
plifier on the market. Complete con- 
structional booklet and simple diagram 
accompany every transformer. 


Thordarson R-210 Power 
Compact 


The Thordarson R-210 Power Compact is scien- 
tifically designed to give maximum electrical 
efficiency and to make home assembly of power 
amplifiers as simple as possible. The R-210 
power compact is the foundation unit and con- 
tains the following apparatus: (1) A power 
supply transformer designed for UX-216-B 
rectifier; (2) Two filter chokes of 30 henries in- 
ductance and 65 M. A. current carrying capac- 
ity; (3) A 7% volt supply center tapped for the 
filament of one UX-210 power tube. Wiring of 
the complete amplifier is simple—20 leads com- 
plete the assembly. 20 00 
R-210 Power Compact - - $ * 


New Metal Baseboard for 
R-210 Compact Amplifier 


To further simplify home construction of the 


R-210 type amplifier, you can now buy this new 
crackled finished metal baseboard. All spring 
sockets and binding posts are mounted and in- 
cluded in the list price. Allmounting holes are 
drilled. All holes for sub-panel wiring are care- 
fully insulated. Location of allsub-panel wiring 
is marked under baseboard. 
R-211 Metal Baseboard, including 
BR sockets, binding posts, mounting 
S&S screws, and hook-up wire= - « . 


/ THORDARSON ELECTRIC MANUFACTURING CQ) 
2.5 “Transformer Specialists Since 1895 
ey WO! OLDEST AND LA! CLU: TRANSFORMER MAKERS 
S luron and Kingsbury Streets — Chicago,lll.USA 


THORDARSON ELECTRIC MFG. CO. 
500 West Huron St., Chicago, Ill. 


Gentlemen:—Please send me a copy of your free book- 
let “‘ Power Amplification Simplified.” 


Name 


Address 


City. State (8571A) 
Ss Sh we a 


bathing-beauty contests whether on shore or 
screen. He enters a sketch of “Portable 
Polly,” who has certainly ambitions to be 
“Miss Radio” of 1928, 


Beside her stands the “DX Diver,” as 
limned by E. R. Osborn, of Albany, N. Y. 
Perhaps the gentleman has been doing some 
supersonic sounding. At any rate, he seems 
ready to plunge into the waves, whether 
marine or ethereal, at a moment’s notice. 

The last group of radio characters whom 
we present in this month’s showing are the 
conceptions of Leo D. Keller, of Rochester, 
N. Y. At the left, “Jack Phone”—not 
Mike R.—and at his side, we imagine, Mrs. 
Phone in a new insulating coat. 


4 on. 
> - ~— in, 


At the right of this illustration—yes, 
you have guessed it without being told! 
“Noah’s Arc!” Noah had no neighbors to 
complain of interference; but neither, un- 
fortunately, were there any to pick up 
- re mwa 

A few good “bugs” can still be used; but, 
as we have said before, they must have 
merit in their conception and consist entirely 
of radio symbols. All should be drawn with 
ink on white paper or card; those shown 
here have been reproduced without retouch- 
ing, from the entries as submitted. Address 
The Jingle Editor, Rapio News, 230 Fifth 
Avenue. 


THE RADIO FOOTBALL REFEREE 


ees 
. oe ————_ 
: 


iM a © 


Safety first in outdoor sports, as pic- 
tured by our Scandinavian contemporary, 
Radiolyssnaren. 
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Exclusively Li- 
censed by Techni- 
dyne Corporation 
Under U. S. Pa- 
tent 1593658, 
July 27, 1926, 


ONIN ; At Last! 


““TONATROL”’ 


A True Tone and 


Volume Control 


Electrad, Inc., has: scored an- 
other triumph with this new 
and improved volume control. 
ToNATROL controls volume 
smoothly from a whisper to 
full power. 

A smart addition to any set. 
Very easy to install. At your 
dealer’s. 


“‘Tonatrol’’"—Standard Volume Control. .$1.50 


“'Tonatrol’—Type W.S. (with filament 
switch attached) .......esccccove .00 


Write for free installation booklet for 
the correct way to control volume. 


\ Dept. 49B, 175 Varick St., New York, N. Y. 
ih 


: 

H 

HIS neat, permanent and economi- : 

cal mast of rustproof tubular steel |: 
fits any roof—flat, pitched or sloping |: 
—as well as ends or sides of buildings. |: 
Readily adjustable—telescopes intoa : 

4 foot section for easy erection. Put = 


up collapsed. Make your attach- 
ments. Then erect. 


Ample strength to withstand the 
strain oftightening aerial or weight 
of sleet covered 
wires. Two lengths 
—7 and 10 feet—$2.00 
and $3.00 respective- 
ly. At your dealers 
or direct from 


20 in, 2-section 
adjustable steel 
outrigger arm, 
Telescopes to 12 
ain. White por- 
celain insula- 
tor on end. 


Niagara Metal Stamping Corp. 
Dept. RN-4 Niagara Falls, N. Y. 


Parkerized Rustproof 
Metal Specialties 


ag? 7 

At Low Factory Prices 
It’s a wonder for power and selece 
tivity. Famous ARL circuit. 
-~ Coast to coast reception! Finely 
built of selected, tested parts. Thou- 
Sands now in use. 


Insure your copy reaching you each month. Sub- 
scribe to RADIO NEWS—$2.50 a year. Experi- 
menter Publishing Co., 230 Fifth Ave., N. Y. C. 
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Radio Sets 


NOW !—you can get the finest quality Radio, DIRECT FROM FACTORY 
on 30 Days Trial and save almost half. Now you can put any of the new 
1928 WESTGALE models in your home and use them to your heart’s 
content for 30 Days at our risk. Listen to the music, concerts, news, 
sports, market reports from all over the country. Test the Westgale 
Radio for distance, selectivity and REAL Tone value. Compare it 
for quality and price with any other Radio. Then if not con- 
vinced that Westgale gives you the biggest value for the 
money—YOU DON’T HAVE TO KEEP IT. 


Westgale Sets Are Licensed Under R.C.A. 
and Associated Companies Patents 


For the 4th consecutive year Westgale offers you the newest 
and latest in Radio at lowest prices. Our 1928 models are 
licensed under the basic patents of the Radio Corporation 
of America and Associated Companies. That assures you 
dependable service. Beware of an un-licensed Radio. 
Why not have the best? Why pay high prices? Why 
take chances when you can test out any Westgale 
model in your own home on 30 Days Trial. Our 
retail prices are low factory prices. Our Agent’s 
prices are lower. ‘Send for our new 1928 catalog 
and see for yourself. 


Why Not 
Be Our Agent? 


Buy at cost. We want Agents and Dealers in every. 
locality to demonstrate and take orders for these amazing 
new 1928 Westgale Models. This is your chance to get a West- 
gale Radio at a big discount and make it pay you big money. 
Millions of radios will be sold this season. Get a Westgale set on 
30 Days Trial—demonstrate to your neighbors and friends and get 
your share of these big radio profits. 


Your Own RADIO Free 


Our new Catalog also explains a plan whereby you can put a Westgale 
Radio in your home on 30 Days Trial—demonstrate it to your neighbors 


24 Models to Choose from Table 
Styles—Consoles—De Luxe Cabinets 


and friends in your spare time and get your own set without cost before 


the trial period is up. 


6 Tubes—1 Dial ¥ 


Only 


$9700 


Retail Price 
Including Speaker 


Special 
Discounts to 
Agents 


To quickly introduce these wonderful new 1928 
models we are offering for a limited time a big 
reduction, ‘way below retail prices, on the 
FIRST Westgale set placed in each community. 
So get busy now! Be first in your locality to 
mail the coupon for our FREE catalog and get 
full particulars of this special discount offer. 


Westgale Electric Company 
Dept. 912 
1751 Belmont Ave., CHICAGO, III. 


This season Westgale offers you 5 tube—6 tube—and 
7 tube models in your choice of a beautiful array of 
table styles, consoles and period ‘type walnut cabinets. 
Don’t buy any radio until you send the coupon for our 
new catalog which pictures and describes our complete 
line in almost any size or style you could wish for. 
Don’t wait,—a special introductory discount from retail 
prices for those who write quick. Mail the coupon 
today—get posted before you buy. 


WESTGALE ELECTRIC CO., 
Dept. 912, 1751 Belmont Ave., 
Cuicaco, IL. 

Please send me your FREE catalog on the new 1928 
Westgale Radio Sets. Also full particulars of your 
Special Discount Offer on the first outfit placed in each 
community. 
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The Era of 
Light-Socket 
Operation--- 


Right in line with the latest develop- 
ments in batteryless receivers is the 
Dubilier Light-Socket Aerial. Just as 
the power unit simplifies and improves 
radio, this competent, efficient device 
eliminates troublesome, unsightly out- 
door aerials and greatly improves re- 
ception. Uses no current whatever 
and absolutely does away with the 
lightning hazard. Sold on a 5-day 
money-back basis. Price $1.50. 


Building A Power Unit? 


Then you'll want condenser blocks you can 
bank on for long life and safety under heavy 
loads. Dubilier Blocks are official with such 
well-known manufacturers as Raytheon, 
Acme, Thordarson, General Radio, etc., and 
with experimenters who have always turned 
to Dubilier as a matter of course for depend- 
able condensers. 


All good dealers have them. 


Dubilier Condenser Corporation 
4377 Bronx Blvd. New York 


Dubilier 


Condensers 


260.000 Customers Waiting 
for Radio 


(Continued from page 613) 


dio. The improvement in receivers and the 
increased power of broadcast stations has 
placed every school within reach of radio 
programs, One chain of stations can reach 
more than half the population of the United 
States at one time. Educators respond gen- 
erously to invitations to speak into micro- 
phones. 

Enough schools have been equipped with 
radio receivers, on their own initiative, to 
show that radio can be used successfully for 
routine instruction and for supplementary 
features. Some cities have developed sys- 
tems’ by which all their schools are reached 
at one time; certain grades receive class in- 
struction in prescribed subjects at stated 
hours. 

Counties and rural districts have used ra- 
dio lessons, talks and music to supplement 
the instruction given in widely scattered 
schools. School superintendents have talked 
to more schools in ten minutes, by radio, 
than they could visit in ten weeks. At least 
two states have experimented successfully 
with radio instruction that covered their en- 
tire areas; one of them reached 275,000 pu- 
pils in five states with its first broadcast 
lesson. The governor of another state is so 
impressed with the value of radio in educa- 
tion that he has asked the legislature to ap- 
propriate money to erect a state broadcast 
station through which the schools can be 
served. 

The schools of the British Isles have had 
five years of successful experience with a 
national system of instruction by radio that 
includes a wide variety of courses. The re- 
sults of the examinations following the 
broadcast courses exceeded the expectations 
of even the optimists and astounded those 
educators who had refused to believe that 
the new method could succeed. Even con- 
servative educators must take such evidence 
into account. 


APPROACH CAN BE MADE TO LOCAL, 
DISTRICT OR STATE OFFICIALS 


Educators are not opposed to radio. Here 
and there an old fogy may be encountered 
who started with the dead languages and 
then went backward—such are found in all 
professions and businesses—but the majority 
are open minded and there is a percentage of 
live wires who are ready to do pioneer work. 
Practically all teachers and school officials 
know something about the use of radio in the 
home, but there is a lack of definite plans 
for the installation and use of radio appa- 
ratus in schools. 

Some teachers still look upon radio as 
they did upon the phonograph forty years 
ago, when lecturers went around demon- 
strating machines on which tinfoil was 
wrapped about a cylinder to receive and re- 
produce a few words; they consider it mere- 
ly as an interesting scientific device to be 
demonstrated once so that pupils may see 
how it works. They do not know that radio 
has been used for years in some schools with 
success, 

The colleges have been using radio for 
years. Eighty-seven American broadcast 
stations are operated by universities, colleges, 
high schools and other institutions of learn- 
ing. High schools are following the lead of 
the colleges and grammar schools follow the 
lead of high schools. 

As the situation stands today, the commu- 
nity set builder seems to have the most im- 
mediate opportunity to place radio sets in 
schools. He knows radio and has enough 
experience with local conditions so that he 
can select the type of receiver that will be 
best for the school, build it, install it and 
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The nation’s 


strength iS 


the nation’s 


health 


Buy 


Christmas Seals 


and 


help preserve it | 


THE NATIONAL, STATE, 


AND 


LOCAL TUBERCULOSIS ASSOCI- 
ATIONS OF THE UNITED STATES 


From the “Big, see 
Radio House” 
EW 1928 Book offers finest, 


V newest well-known sets; parts, 
eli tors, acc ies at lowest 
prices. 


WRITE for this CATALOG! 


126 West Lake St., Dept. 19, Chicago, III. 


C. R. LEUTZ, Ine. 


6th and Washington pina 
LONG ISLAND CITY N 


EW YORK 
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ARCTURIZE 
YOUR RADIO 


Now you can have all the convenience and economy 
of A-C operation — plus unfailing reception of 
unusual tone quality with the reliable 


ARCTURUS 
A-C TUBES 


With but a few simple changes in wiring, you 
can modernize the radio receiver you now own. 
The only A-C Tube on the market with but four 
prongs, the Arcturus A-C Tube fits present 
sockets, can be installed in any circuit without 
the addition of condensers, or potentiometers. 


The changeover to Arcturus A-C Tubes does 
not take long or cost much. The uniform 
quality reception they give you is your assur- 

ance of complete satisfaction. 


For Your New Set 


When you are selecting a fine, new set, make sure 
that you will reap all the benefits of A-C opera- 
tion, the absolute reliability, convenience and 


economy that can be yours only with Arcturus 
A-C Tubes. 


ARCTURUS RADIO COMPANY 
INCORPORATED 
253 Sherman Avenue, Newark, N. J. 


30 DAYS 


FREE TRIAL 


SEND NO MONEY 
FOR the CONRAD 
SINGLE DIALCONTROL 


SUPER SIX 66 
OTUBES-IDIAL - 
COMPLETELY 


ASSEMBLED cerai vawe 
SAVE 1/3 TO 1/2! 


You can now buy at wholesale the famous 
Con-Rad sets—manufactured under license 
grants from Radio Corp. of America; West- 
inghouse Electric Mfg. Co.; General Elec- 
tric Co.; and American Telephone and 
Telegraph Co. The Con-Rad Super Six— 
with single control and illuminated dial— 
is the ultimate in radio receivers. A 30 
Days’ Free Trial will convince you of Con- 
Rad superiority. Latest 1928 Model— 
Walnut Cabinet—shielded chassis—can be 
operated by a child—and guaranteed to give 
complete satisfaction. 


A CON-RAD IN YOUR HOME fj | 
MEANS MONEY FOR YOU § | 


Men and women making big profits selling 
Con-Rad Receivers through home demon- 
Strations. Full or spare time. Low factory 
wholesale prices enables you to cash in on 
the radio sensation of the year. Write to- 
day for complete information. 


Retail Value $34.75 


6 TUBES—1 DIAL 
Completely Assembled 


Another Con-Rad success! Six tube model—single 
dial control—completely assembled in latest model 
table cabinet. Tremendous buying power enables 
us to sell this set at this low price. Con-Rad 


Radio sets are sold exclusively by the Consumers 
Radio Co. 
Our generous Free Trial offer makes it easy for 


you to hear a Con-Rad in your own home, 


CONSUMERS RADIO CGC. 
4721 Lincoln Ave. Chicago, Illinois 


2 OR RS See CBE aga 


Consumers Radio Co. 
4721 Lincoln Ave., Chicago, il. 


Dear Sirs: 


Without obligation on my part, send me full 
—_— of the Con-Rad 30 Days’ Free Trial 
er 


Name 


Address . 


eeeee Cee eeeeeeeseeerteseeee 


State 
O Also send me Home Agents Proposition. 


service it. Usually he knows school princi- 
pals and teachers, who are specially interest- 
ed in radio. Often he is acquainted with 
members of the school board, with officials 
of the Parent-Teachers’ Association, and 
with men and women who have the means to 
present radio sets to schools. 

The local dealer has almost as good a 
chance. If he is a real salesman, who goes 
after business instead of hanging around the 
shop and waiting for it to come in and wake 
him up, he can sell radio to schools. Much 
is said about local dealers, confidentially, by 
wholesale distributors and manufacturers. 
Much of it is illustrated by what can be seen 
in any average radio shop. But there are 
local dealers who know a good thing when 
they see it, and who get to it before the other 
fellow has come out of his doze and stretched 
himself. 


STATE AND NATIONAL SALES 
EFFORTS COMING 


Eventually, some manufacturer or nation- 
al distributor of radio will organize a cam- 
paign of education for educators that will 
give his goods a start which will be hard to 
overcome. It will not begin with: “Mr. 
School Man, we have some very nice radio 
receivers that we would like to sell you for 
use in your schools.” 

The long-headed business man may meet 
the far-sighted school executive at the club 
or on the golf links, but wherever the radio 
representative brings about the meeting, I 
imagine the conversation will run something 
like this: 

“Say, Bill, how is it that the public schools 
are slower than everybody else about using 
radio?” 

“Are they?” 

“Certainly they are—don’t you know the 
figures ?” 

“No—couldn’t get our appropriation in- 
creased enough to cover the cost of an in- 
vestigation.” 

The radio man will pull out the statistics 
gathered by his company. 

“Here’s a sample county in your state; 
seventy-five one-room schools, in charge of 
the youngest, poorest trained, least experi- 
enced and lowest paid teachers under your 
supervision. Only one radio set in the lot. 
That’s typical of your whole state, and that 
don’t take into consideration all the village 
and city schools, the consolidated or the 
high schools.” 

“Well, most of the pupils have radio in 
their homes,” the school man apologizes. 


“Do they! Only one radio set to seven 
homes—less than the national average, which 
is one set to five homes. It’s a shame, Bill— 
a dozen good broadcast stations were shoot- 
ing out stuff all day long that those kids 
ought to have heard, yet they missed even 
the course in music appreciation; they didn’t 
even hear Lindbergh!” 

“Well, what can I do about it? I have to 
fight for every dollar in the whole appropri- 
ation. Anything new that I suggest they 
fight tooth and nail.” 

“T see—you mean the politicians. 
be greased?” 

“Greased? Say, they demand more grease 
than a girl swimming the Channel without 
a bathing suit.’ 


“Well, suppose you issue a statement en- 
dorsing the use of radio in the public+schools 
of the state—something that I can use—and 
leave the dirty work to me.” 

“Somebody would raise a howl about 
commercializing the schools the minute you 
started to use it.” 


“Not as loud a howl as the local school 
people and the public will raise if you don’t 
show a little leadership. Parents want their 
children to have the benefits of the latest 
educational methods. They know that radio 
can give them contacts with the brightest 
minds of the century and they want them to 
listen in where they can’t twist a dial and 
sidetrack the good stuff for jazz. If you 


Want to 
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Cel atsite Wire 


A cable of fine, tinned copper 
wires with non-inflammable Celat- 
site insulation. Ideal for sub- 
panel or point-to-point wiring. 
Strips easily, solders readily. Nine 
beautiful colors; sold only in 25 
ft. coils, in cartons colored to 
match contents. 


Acme 
Celatsite Wire 


Tinned copper bus bar hook- 
up wire with non-inflammable 
Celatsite insulation, in 9 beau- 
tiful colors. Strips easily, sol- 
readily, won’t crack at 
Sizes 14, 16, 18, 19; 

30 inch lengths. 


Best outdoor antenna 
you can buy. Seven 
strands of enameled 
copper wire. Presents 
maximum surface for 

reception, resists corrosion; 
; this greatly improves the 
signal. Outside diameters equal to 
sizes 14 and 16. (We also offer solid 
and stranded bare, and stranded tinned 
antenna.) 


Battery Cable 


A rayon-covered cable of 
5, 6, 7,8 or 9 vari-colored 
Flexible Celatsite wires 
for connecting 

battertes or 
eliminator to 

set. Plainly 

tabbed; easy to connect. 
orderly appearance. 


Send for folder 
THE ACME WIRE CO., Dept. D 
New Haven, Conn. 


Gives set an 


FREE TO BOYS 


“THE SHOOTER’S ART” Send 


Tells how to hold, aim and handle rifles; helps 
you guide others in correct knowledge of guns. N ow! 
Gives facts that make crack shots. Contains wd 
safety and common sense instruction every 
po and boy should have. Helps to make 
oys leaders. Your copy Free. Write at once, 


The NEW BENJAMIN 18 


RIFLE 


Outshoots 
AllOthers 


$5 at your dealer’s 
BENJAMIN or sent postpaid. Write? 
Air Rifle & Mfg. Co., 605 N. Broadway, St. Louis, Mo. 


Dealer-Set Builders! Save Money! 
Send for this book of b ins. E hing 
in Radiomall 5. newest hook-ups. , 
kits, ee cabinets, y= and _ sup- 
the least ¢ 


SHURE RADIO COMPANY’ 
351C West Madison st. Chicago, I. 


Re 
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Public Lands New 
Radio Socket Powe 


ADIO electric a 
been redu to ' De ) 


tion — tha f ning fae 0 


simple switch, exactl fis @bu Gre Rte 
an electric sweeper, iron or toas 
Through congh®Wus scientjfiigiPesed 

a new metal agitgm FiO Pp 


to be taken 
has been diMpvey 

Allen, Coll8 ngwecraee, Uriver- 
sity of Cincinnati. This metal, known 
as Kuprox, is revolutionizing the entire 
electrical world, making possible great 


advancements not only in radio but in Eliminates Acids, Liquids, 
more he ate my mee and Charging Bulbs 


faced the problem of electrical power 


ification. 
en Dry, permanent power that 
For years radio fans hoped event- e ' 1 r 

ually to take all radio requires no watering or attention: 
egg - o 
ight socket. at Ms ~ 
day is here. “At last, N OW you can make your radio operate en= 
i ia me tirely from your light socket! No more 

bine: tatins ee of the bother and worry about batteries... 

ment Unit, a over-night the none of the troublesome watering or attention. 


series of simple bothersome electroly- 
Kuprox metal 


; A ic trickle ch nd ; : 
discs, riveted to-. itn, the nuisance of KUPROX Radio Power Devices supply dry; 


gether. 


eliminated. In ation Wikies Somes permanent radio power without acids, liquids 
ae ae soln, sine - or charging bulbs... just attach them to your 
change to your set. Simply plug into set and forget them. 

the light socket, turn the switch, and 

ook yong es va The complete line of KUPROX Radio Power Devices is: 
haniiiets lnlbis, ate gene téeeves, ak, now on display at all good radio stores. See them. 


Kuprox lasts in- 
definitely for it 
is a hard, dry 
metal, without 
moving parts of 
any kind. There 
is nothing to 
wear out. 


KUPROX 


RADIO POWER DEVICES 


In addition to 
its use in com- How 
plete A, B, and the Kuprox 
C electric radio Replacement U rit 
devi replaces the acid jar 
power EvICES, on trickle chargers. 


Kuprox is also 

being manufactured in an ingenious 
device that brings to an end all the 
bother and trouble experienced hereto- 
fore with all electrolytic trickle charg- 


ers. KUPROX “A” TRANSI- — Se 
. FIERS—Batteryless, noise: KUPROX A & B TRAN- aoe 
With this device, known as the Ku- a o- Rs a na apie Bet — — at hawt 
. * Dy e ndable, needs no rom a single unit. One — wry, permanen eo 
— Rep lacement Unit, and retailing poll Operates any trolled from set switch. Ab- free of hum. Models for 
for only _ it is “i : convert a. — or 6-volt, —— dry, Jone no all Pa and circuits, $14.50 
any standard wet trickle charger or .20 and up. attention. -20 and up. and up., 
power unit into a dry rectifier that re- KUPROX Replaces . KUPROX Trickle i 
quires no attention. It is easy to attach. —e anal Py Tee a — 
GS; ; 7 acing acid jar on rate. rge mode 
Simply yung the present jar of ‘ll standard trickle ‘gives 2}4-amp. boost- 
acid and throw it away. Install the chargers and power er charge. $10.50 
Replacement Unit in its place by two units. $4.50 and $18.50. 
simple binding post connections. Be- WRITE FOR FREE BOOKLET—“The Secret of 
sides eliminating all the watering and [succesful Battery Elimination” describ- 


attention, the new replacement delivers ing KUPROX Radio Power Devices. 


shout twice the former charging rat 1 THE KODEL RADIO CORPORATION, 501 E. Peat! St, CINCINNATI, 0. 


resulting in much higher efficiency of 1 ag 
the battery to which it is attached. ™ 
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Better tubes 


FOR 


Better radios 


Standard Types 


The price of perfect radio 
reception —clear, rich and 
flawless—is infinite attention 
to every detail. With a good 
set and a good speaker, don’t 
“take a chance” on cheap 
tubes. Install a full set of the 
reliable 


a 3 ee 
\Gold Seal | 
Radio Tubes 


There have been great im- 
provements made in tubes 
—is your equipment up-to- 
date? Enjoythe latest devel- 
opments in radio reception. 
You can make the change 
yourself easily. 


Send for free copy of our new 
booklet, “‘Better Tubes for 
Better Radios”’— full of helpful 


information. Use coupon below. 


Gold Seal Electrical Co., Inc. 
250 Park Avenue, New York 


Send me copy of the new booklet. 


Address 


don’t go ahead, they are going over your 
head. Some have already.” 

And Bill, known to the public as Dr. Wil- 
liam, with half the alphabet in the degrees 
that he is entitled to write after his name, 
will take the situation in hand. 


CONVINCING INFORMATION NOW 
AVAILABLE 


Information that will be useful in placing 
radio in the schools will be published for the 
benefit of manufacturers, dealers and com- 
munity set builders. 


We have statements from the National 
Commissioner of Education, many of the 
state superintendents of education, school 
superintendents in the territories and islands 
under the supervision of the United States. 
At the suggestion of two state superintend- 
ents we have corresponded with the local 
superintendents in their states and they have 
given us facts that must convince any edu- 
cator of the need of radio in the schools and 
of the practicability of using it there. 

We have visited schools and colleges and 
talked with men who have used radio in edu- 
cation and know its value. Our travels have 
taken us into more than half of the states of 
the Union. 


We have the complete report of the de- 
velopment of the marvelous system of edu- 
cation by radio that is putting new life into 
the schools of the British Isles. 


Broadcasters have told us of their desire 
to broadcast programs that will be helpful to 
teachers and pupils, during school hours 
and also in that part of the day spent in the 
family circle. 


School officials have spoken enthusiasti- 
cally of conducting classes in scores of 
schools at one time, classes taught by teach- 
ers of such outstanding ability that no one 
of these schools could have engaged any of 
them for even one class session, because of 
the expense. Some officials have broadcast 
addresses to the parents and public, addresses 
that brought about mutual understanding of 
common problems and secured better co- 
operation and increased financial support for 
the schools. 


We have accounts of how pupils raised 
money for school radio sets; built receivers 
in school workshops for use in school and at 
home; constructed and operated school radio 
stations, complete with transmitters and re- 
ceivers, that kept the school in touch with 
the radio amateurs and their scientific ex- 
periments in all parts of the country; erected 
and conducted school broadcast stations, so 
that school musical clubs, debating societies 
and dramatic organizations could be heard 
by pupils in other places. One school re- 
ceiver even reduced the amount of sickness 
in the schools of a large district. 


Such evidence, when placed before a 
school official or teacher, commands atten- 
tion. It shows that progressive schools have 
secured the benefits of radio, in spite of dif- 
ficulties. It points the way for action in 
other places. 


GREATER DX ON “SUPERHET” 
WITH LIGHT-SOCKET ANTENNA 


Recent tests conducted in a crowded city 
district with a superheterodyne receiver and 
an improved light-socket antenna plug in 
place of the usual loop indicate that a 
marked gain in signal strength and distance 
covered can be readily obtained. 


Heretofore, with stations operating with 
little separation between broadcast channels, 
the loop has been essential for the required 
selectivity; but with the present 50-kilocycle 
separation now in force, the loop may be re- 
placed in many instances by a more efficient, 
wave interceptor, while still retaining suffi- 
cient selectivity. A coupling coil, in place of 
the loop, must be used with the lamp-socket 
arrangement. 
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TELEVISION 
is Here /// 


Radio Fans! Mechanics! 
Scientific Men!~Everybody— 
Build a TELEVISION SET. 
The greatest and most 
amazing development of 


the 20th Century 


ERE, friends, is the first 

book to be published giv- 
ing you the history of TELE- 
VISION, from the first crude 
experiments at the beginning of 
the 20th Century—to the com- 
paratively perfect machines just 
put into daily operation. From 
this book you can build your 
own, workable television set 
that will serve as a fundamental 
apparatus for hundreds of 
tremendously interesting and 
amazing experiments. 
Get in now on this new develops 
ment. You may be fortunate 
enough to discover some im- 
provement to Television that 
will be worth many thousands 
of dollars. 
Start with a copy of this new 
book today. 116 Pages, 9x12 


inches, illustrated. 


D0© xewsstanns 


If your Newsdealer cannot 

supply you, use this coupon. 
EXPERIMENTER PUB. CO., Inc. 
230 Fifth Ave., New York, N. Y. 


Gentlemen: I enclose 50c for one copy 


of “ALL ABOUT TELEVISION.” 
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ADIO NEWS says: 

The “Peridyne” receiver, is 

revolutionary. It embodies an 
entirely new principle in what we 
have named the “Peridyne” method 
of shield-tuning. 


A new radio symbol, the “Peridyne”’ 
character, had to be created by the 
author, as no symbol for this ar- 
rangement is provided in the present 


WHAT RADIO NEWS SAYS ABOUT THE “PERIDYNE” 


dial set into perfect interstage res- 
onance and consequently to oper- 
ate it at the maximum possible 
efficiency. 


The ‘‘Peridyne 5,” a receiver you 
can easily build yourself, is a five- 
tube set, by means of which the 
author in New York receives Pacific 
Coast stations several times during 
the week, even during the summer. 
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tadio practice. RADIO NEWS further says: 


The ‘‘Peridyne 5” is the greatest 
5-tube DX set that has ever been 


described, anywhere. 


We predict great commercial pos- 
sibilities for this invention; which 
makes it possible to bring a single 
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t Mt You can easily build this new remarkable circuit. It has been 
\ “designed by Mr. Hugo Gernsback, Member of the American 

»f , Physical Society, Member of the American Association for the 
. Advancement of Science, Editor of Radio News, Science and 


Invention and a dozen or more scientific and practical Radio 
Books. It presents the one TRUE, and most effective receiver 
for perfect inter-stage Resonance on Single Control giving the 
maximum efficiency possible in this type of Receiver. 


There is a reason—an obvious reason apparent at a glance, for the 
unmatched efficiency of this remarkable receiver. 

The “Peridyne” employs a new principle, the circuit of which 
is shown in the lower left hand corner of this page. 

By means of this simple, yet amazing instrument, Mr. Gernsback 
has combined the two principal means employed today to obtain 
True Interstage Resonance. 

2 The “Peridyne’ is the perfect one-control set—the perfect 
7 distance receiver. 

a The official parts listed below have been combined to work most 
ti effectively in the “Peridyne.”’ ‘This combination of quality 
parts endows the “Peridyne”’ with its remarkable performance. 
The cost of building the “Peridyne” is astoundingly low for 
the results achieved. 


OFFICIAL LIST OF PARTS FOR THE “PERIDYNE” 


Yaxley Jack, Single-circuit type 


1 Amsco Triple Var. Cond. .0005 mf. 1 , 

each section 1 Yaxley Jack-Switch, Two-circuit type 
3 Hammarlund R. F. _ Transformers, (D. P..S. T.) 

Special (Special Peridyne units) 1 National Vernier Dial 
3 Silver-Marshall Coil Shields, Special 5 Benjamin Sockets, UX type 

(Special Peridyne units) 4 X-L Binding Posts 
2 Silver-Marshall A. F. Transformers 1 Am. Hard Rubber Panel, 7x24x3/16 

3:1 ratio inches 
2 Allen Bradley Rheostats, Carbon type 1 Am. Hard Rubber Sub-Panel 8x23x 
1 Centralab Variable Resistor, 3/16 inches 

0-100,000 ohms 4 Am. Hard Rubber Brackets, 6% x2 
1 Carter Switch-Rheostat, 30 ohms; inches, hard rubber 

combination instrument 1 Belden Battery Cable, with fuse, 7 
1 Amperite, 5 volts, % ampere type wires : 
1 Amperite, 5 volts, % ampere type 4 E. T. Cunningham Vacuum Tubes, 
1 Carborundum detector, Carborundum 201-A type 

type 1 Cunningham Vacuum Tube, 112 type 
1 Samson R. F. Choke, 85 millihenries 1 Am. Hard Rubber Terminal Strip, 
1 Aerovox Fixed Condenser, .001 mf. 7%, x1x3/16 inches 
1 Jewell Voltmeter, 0-8 volts 4 Acme Rolls Hook-up wire, Black, 


1 Jewell Voltmeter, 0-150 volts Yellow, Red and Green 

The coupon below, with 50c, will bring you the official Construction 
Book, for the “PERIDYNE,” including full sized blueprints and detailed 
instructions to make it. 


“PERIDYNE” 


1150 BROADWAY : - NEW YORK, N. Y. 
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# & “PERIDYNE,” 1150 Broadway, New York, N. Y. é 

5 Gentlemen: I enclose 50c., kindly send me one copy of the Official Sixteen- H 

j a . g Page “PERIDYNE” Booklet with full sized Blueprints. i 
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NEW AERO KITS 


USED IN 


IMPORTANT CIRCUITS 


The Improved Aero-Dyne 6, the Aero 7 and 
Aero 4—all popular new circuits—are 
built around these marvelous coils 


You Should Learn About Them NOW! 


Especially designed for the Improved Aero- 
Dyne 6. Kit consists of 4 twice-matched 
units, adaptable to 201-A, 199, 112, and the 
new 240 and A. C. tubes. Tuning range be- 
low 200 to above 550 meters. 

This kit will make any circuit better in 
selectivity, tone and range. Will eliminate 
losses and give the greatest receiving effi- 
ciency. 

Code No. U- 16 (for .0005 Cond.)...$15.00 
Code No. U-163 (for .00035 Cond.)... 15.00 


AERO Seven:Tuned Radio Frequency Kit 


Especially designed for the Aero 7. Kit con- 
sists of 3 twice-matched units. Coils are 
wound on Bakelite skeleton forms, assuring 
a 95% air di-electric. Tuning range from 
below 200 to above 550 meters. Adaptable 
to 201-A, 199, 112, and the new 240 and 
A. C. tubes. 

Code No. U -12 (for .0005 Cond.)...$12.00 
Code No. U-123 (for .00035 Cond.)... 12.00 


AERO Four Kit 


An exceptionally efficient kit for use_in the 
Aero 4 and other similar circuits. Consists 
of one Aero Universal Radio Frequency 
Transformer and one Aero Universal 3- 
Circuit Tuner. Uses 201-A, 112, 199 and new 
A. C. tubes. 

Code No. U- 95 (for .0005 Cond.).....$8.00 
Code No. U-953 (for .00035 Cond.)..... 8.00 


NOTE: All AERO Universal Kits for use 
in tuned radio frequency circuits have packed 
in each coil with a fixed primary a twice 
matched calibration slip showing reading of 
each fixed primary coil at 250 meters and at 
500 meters; all having an accurate and similar 
calibration. 
A NEW SERVICE 

We have arranged to furnish the home set 
builder with complete Foundation Units for 
the above named Circuits and for the Chicago 
Daily News 4-Tube Receiver, drilled and en- 
graved on Westinghouse Micarta. Detailed 
blueprints and wiring diagram for each circuit 
included in foundation units free. Write for 
information and prices. 


You should be able to get any of the above 
Aero Coils and parts from your dealer. If 
he should be out of stock order direct 
from the factory. 


AERO PRODUCTS, Inc. 


Dept. 105 


1772 Wilson Ave. Chicago, Il. 


Raising the Curtain 
on Godfrey Ludiow 


(Continued from page 605) 


more minutes when Mr. Ludlow, laughingly 
asked: “What would you think if that same 
violinist happened to be sitting in your back 
seat?” The car was brought to an abrupt 
and terrifying stop, as an awed voice said, 
“My God—Godfrey Ludlow!’ 


A critic on the New York World writes: 
—‘What is Godfrey Ludlow’s magic secret? 
I'd like to know the secret back of his 
violin. I know of no other violinist on the 
air who is able to get his music ‘across,’ as 
he does. It is like a Sabbath benediction to 
listen to his Sunday concert.” 


What is your magic secret, Mr. Ludlow? 
It must have come into the world with you, 
and has been with you always. As a boy, 
competing for the first prize; as a student, 
winning greater honors; as a man, touring 
Europe, appearing before royalty; then in 
the prison camp, suffering with you; and 
now, here with us, pouring its glad song into 
each of our hearts. It 7s a magic secret, and 
we'll cherish it with you—always. 


*Aello, Everybody!” 
(Continued from page 604) 


the roll of waves. Here Roxy was the 
master stage director, re-arranging the 
voices. In one number, “The Water Boy”, 
the soloist was led backward and forward 
from the microphone, to gain the effect of 
distance, then of nearness, then dying away 
again. When it was over, we sat spell-bound, 
entranced. 


A BOUNDLESS REPERTOIRE 


Perhaps you who have been “listening-in” 
wonder where Roxy secures some of his 
tender ballads, his “heart” songs, that you 
hear when his “Gang” broadcasts. He has 
a huge mental musical storehouse, in which 
every type of song seems to have found its 
own particular pigeon hole. Having always 
loved music, even as a boy, he has responded 
to its every mood; it has been one of his 
chief inspirations. In that first little theatre, 
in Forest City, music was an important part 
of his program. 

Being the possessor of an uncanny, almost 
indelible memory, once he hears a song, he 
never forgets; so his musical repertoire 
seems limitless. His mind reminds one of an 
unexcelled filing system; for, whenever a 
certain type of musical sentiment is desired, 
he has only to go into consultation with his 
“memory,’—and presto—there it is! ! 


Shortly after the death of Victor Herbert, 
Roxy purchased the composer’s entire musi- 
cal library, an invaluable collection of scores 
and selections. This forms the nucleus of 
one of the largest musical libraries in the 
country. Then too, Roxy has many ballads 
written especially for him. One Sunday 
afternoon he and his Gang journeyed to Rye, 
N. Y. to attend some official opening. In 
a prettily-terraced garden was a sun dial 
bearing the inscription—“Somewhere the sun 
is shining everywhere’”’. 

“What a pretty sentiment for a song,” 
Roxy said to Daddy Jim Coombs, a popular 
member of the “Gang.” Daddy Jim agreed, 


and after Roxy walked away, Daddy Jim 
took out his pencil, and in his notebook, 
composed the now popular ballad. 

’ Upon their return to the N. Y. studios, 
Leo Russato, pianist and composer, also with 
the Gang, wrote the music, and the follow- 
ing night, Arthur Lang sang it over the air. 
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Save 50% 


No better “A” Socket Power Unit can be 
obtained even at twice this amazing 
low price. Combines all the efficiency of 
plate current with the undoubted con- 
venience of socket power. No bothersome 
hauling around of batteries to be charged. 
No hum or noise. Highest quality West- 
inghouse electrical equipment. Operates 
on 50 or 60 cycles at 110 volts A. C. 
Thousands of satisfied users prove the 
worth of World Power Units. Approved 
by rigid tests of Radio News and other 
leading Laboratories. 

Just name and 


Send No Money address; and 
we will ship day order is received by 
express D. subject to examination 


on arrival. 5% discount for cash in full 
with order. NOW is the time to do it. 


Station WSBC owned and operated by 
World Battery Company 


BATTERY SUPPLY Co. 


Professional Set Builders 
and Dealers 


Write today for this big new Catalog. 
It’s yours for the asking without obli- 
ation. Contains everything worth while 
in Radio, including all popular kits de- 
scribed in this and other leading publi- 
cations. We carry in stock a complete 
line of parts, accessories, consoles and 
cabinets. 
Buy Direct 


from the largest Jobbing house in the 
middle west and save money on all 
radio equipment. Try us for quick, ac- 
curate service. No delays, no substitu- 
tions. 

Walter Rowan Battery Supply Co. 
227 N. Peoria St. Chicago, Il, 


One Dial Latest advanced circuit. All steel chassis 
totally shielded. Balanced parts of best 
quality. Marvelous power and selectivity. Gets the 
long range stations as clear as a bell. One dial single 
control. An unsurpassed value—just 
one of our many mighty bargains. 
FREE Log and Call Book 
and Big New Catalog—just off the 
press. Full of Radio Bargains. Send 
for your free copy now! 

American Auto & Radio Mfg. Co. 
Harry Schwartzberg, Pres. 
Dept.102 American Radio Bldg., 
Kansas City, Mo. 


‘Print Your.Own 


(33 
a {7% 


ag 
fe? 


outfits $8.85. o_o $11, $29, Rotary $149. All 
easy, rules sent. Write for catalog presses type 
etc. THE KELSEY CO., P-72, Meriden, Conn. 


BOSE; 
ExcersioR 


Insure your copy reaching you each month. Sub- 
scribe to RADIO NEWS—$2.50 a year. Ex- 
perimenter Publishing Co., 230 Fifth Ave., N. Y. 


Rad 
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g MA RWOOD 


All Electric 
Or Battery Operation 


AGAIN Marwood is a year ahead—with the Radio 
sensation of 1928—at a low price that smashes Radio 
profiteering. Here’s the sensation they’re all talking 
about—the marvelous 8-Tube Single Control Marwood 
for BATTERY or ALL ELECTRIC operation. Direct 
from the factory for only $69.00 retail price—a price 
far below that of smaller, less powerful Radios. Big 
discount to Agents from this price. You can’t beat this 
wonderful new Marwood and you can’t touch this low 
price. Why pay more for less quality? To prove that 
Marwood can’t be beat we let you use it on 30 Days 
Free Trial in your own home. Test it in every way. 
Compare it with any Radio for tone, quality, volume, 
distance, selectivity, beauty. If you don’t say that it 
is a wonder, return it to us. We take the risk. 


New Exclusive Features 


Do you want coast to coast with volume enough to 
fill a theatre? Do you want amazing distance that only 
super-power Radios like the Marwood 8 can get? Do 
you want ultra-selectivity to cut out interference? Then 


ALL 
ELECTRIC 


& Tube 
1Control 


S 4y RETAIL 


PRICE 
Big Discount to Agents 
_ From this Price 
Has Complete A-B Power Unit 


A REAL ALL ELECTRIC Radio with one of the 
best A-B power units on the market—no batteries 
needed—at the world’s lowest price. This Mar- 
wood can’t be excelled at ANY price. If you have 
electricity in your home, just plug into the light 
socket and forget batteries. No more battery 
trouble and expense. Costs less than 2c. a day to 
operate. Always have 100% _ volume. ALL 
ELECTRIC Radios are high priced because they 
are new. We cut profit to the bone and offer a 
$250.00 outfit for $98.00 retail price. Big dis- 
count to Agents. Don’t buy any Radio ’till you 
get details of this sensational new ALL ELECTRIC 
Marwood. 


you must test this Marwood on 30 Days Free Trial. 
An amazing surprise awaits you. A 
makes it ultra-selective—or broad—just as you want it. 


A flip of your finger 


Every Marwood is perfectly BALANCED—a 
real laboratory job. Its simple one drum control 
gets ALL the stations on the wave band with 
ease. A beautiful, guaranteed, super-efficient 
Radio in handsome walnut cabinets and consoles. 
A radio really worth double our low price. 


Buy from Factory—Save 1 


Why pay profits to several ~middlemen? A 
Marwood in any retail store would cost practi- 
cally three times our low direct-from-the-factory 
price. Our policy is highest quality plus small 
profit and enormous sales. You get the benefit. 
Marwood is a pioneer, responsible Radio, with a 
good reputation to guard. We insist on the best 
—and we charge the least. If you want next 
year’s improvements NOW—you must get a 
Marwood—the Radio that’s a year ahead, 


AGENTS 


Make Big Spare-Time Money 


Get your own Radio at wholesale price. It’s 
easy to get orders for the Marwood from your 
friends and nabors. Folks buy quick when they 
compare Marwood quality and low prices. We 
want local agents and dealers in each territory 
to handle the enormous business created by our 
national advertising. Make $100 a week or more 
in spare time demonstrating at home. No ex- 
perience: or capital needed. We show you how. 
This is the biggest season in Radio history. 
Everybody wants a Radio. Get in now. Rush 
coupon for 30 Days Free Trial, beautiful Catalog, 
_—* Confidential Prices and Agents’ New 
an, 


MARWOOD RADIO CORP. 
5315 RAVENSWOOD AVE. 
Dept. B-5, CHICAGO, ILL. 
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Bi¢ Discount 
to Agents , 
From This 
Price 


Get Our Discounts Before 
You Buy a Radio 


Don’t buy any Radio ’till you get our big discounts 
and catalog. Save half and get a Radio that IS a 
Radio. Try any Marwood on 30 Days Free Trial at 
our risk. Tune in coast to coast on loud speaker 
with enormous volume, clear as a bell. Let your wife 
and children operate it. Compare it with any Radio 
regardless of price. If you don’t get the surprise of 
your life, return it. We take the risk. Don’t let 
Marwood low prices lead you to believe Marwood is 
not the highest quality. We have smashed Radio 
prices. You save half, 


6-Tube—1 Control 


This is the Marwood 6-Tube, 1 Control for BATTERY 
or ALL ELECTRIC operation. Gets coast to coast 
on loud speaker with great volume. Only $47.00 
retail. Big discounts to Agents. Comes in handsome 
walnut cabinets and consoles. This low price cannot 
be equalled by any other high grade 6-tube Radio. 
Has the volume of any 7-tube set. you want a 
6-tube Radio you can’t beat a Marwood and you can’t 
touch our low price. 


$47 


RETAIL 
PRICE 
Big Discount 
to Agents 
from This 
Price 


Rush or ree Trial 


Ld 
= = Marwood Radio Corporation, : 2 
@ 5315 Ravenswood Ave., Dept. B-5, Chicago, HI. ' 
- Send Agents’ Confidential Prices, 30 Days Free Trial, ri 
= New Catalog and Agents’ New Money Making Plan. ry 
: No obligations on my part. My 
Pt 
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6é 6 99? the added power which 
1C means the difference be- 
tween mediocre and ex- 


cellent reception—between not quite bringing 
in that distant station and getting it strong, 
clear and undistorted. 

Daven Tubes bring added “Kick” to your set— 
and in addition insure quiet, clear, tone perfect 
reception. Three types for any storage battery set. 

The New Daven 201-A Amplifier and 
Detector 

Try just one of these tubes in your set—the dif- 
ference you will find in added power will make 
you replace the others. 5 Volt—%4 Ampere. 


The Mu-20—The Finest Detector 

Tube Made 
On account of its unique characteristics the Daven 
Mu-20 is, we honestly believe, the finest detector 
tube ever designed. Quiet in operation, non- 
microphonic, amplification factor ef 20, and ex- 
ceptionally long life. Also the standard tube for 
resistance and impedance audio amplifiers. 6 Volt— 
1% Ampere. 


The Mu-6—The Power Tube for All 
Storage Battery Sets 
The special filament insures long life—its char- 
acteristics make it possible to use a stronger signal 
without overloading or distortion. 6 Volt—% 
Ampere. 


The New Daven AC Tubes 
5 types to meet every requirement—the largest line 
on A.C. Tubes on the market. 4 Prong, platinum 
coated filaments, no hum, non-microphonic. Am- 
plifiér, High Mu, Detector, Power and Rectifier. 


FREE CATALOG 


Giving complete information about these and other 
Daven Products, at your dealer or direct from us. 


“The Sine of Mavi” 


‘DAVEY RADY \cORPORyhVON” 


rence max “Fpesistor Specialists” ceasrersp 
142 Summit St. 


Newark, N. J. 


We asked Roxy to tell us the secrets of 
his success as an impresario. It was after 
nine o’clock and his day’s work was done. 
We were hoping that he might feel in sort 
of a “reminiscing” mood. It was our lucky 
day, for he was; but he asked us to be per- 
mitted to “wander on in his own way” and 
here is “Roxy speaking” ! 


“MIKE” AND ROXY 


“First let me tell you something about 
‘Mike’. I’ve known him for many years 
now, and he’s made thousands of friends 
for me throughout the world. He has been 
probably the most valued and indispensable 
friend in my long career. Without him, we 
could never have had our theatre, and his 
services are inestimable in the progress of 
that theatre. No man or woman can have 
contact with the great listening-in public 
without being benefited by it, both spiritually 
and practically. ‘Mike’ has a way of going 
straight to the hearts of the people, and if 
you don’t touch their hearts genuinely, they 
are not interested in you. 

“Like the hero in Austin Strong’s play, 
‘Seventh Heaven,’ ‘Mike’ is a ‘very remark- 
able fellow.’ You can’t fool him. If you 
are gloomy, pessimistic, intent upon dwelhng 
on your hard luck, that is the message 
‘Mike’ is going to take right out into the 
world. If you are eager to do your bit, 
eager to give the other fellow a lift, or 
make him smile once in a while, ‘Mike’ will 
do that for you gladly. 

“No matter what the philosophers tell 


* you, I believe that, when all is said and done, 


it’s sentiment that makes the whole world 
akin. If you can touch people’s hearts, 
you’ve got ’em—why? I don’t know; but, 
as I’ve knocked about since I was a cash boy 
‘in a Fourteenth Street department store, it’s 
been my experience, that’s all. 

“Some may say sentiment isn’t dignified ; 
but what has dignity to do with it? Aren't 
we all children at heart anyway? On our 


- birthdays, don’t we put on paper caps, and 


hope to get the prize out of the frosted cake, 
just the same as when we were kids? Well, 
anyway, I do. 

“T get a tremendous kick out of the morn- 
ing’s mail, after a broadcast session. It’s 
just like a big surprise bag to me. Just as 
‘Mike’ reflects your own personality, whether 
you like him to, or not, so does the radio 
mail reflect unerringly the opinion of the 
public. It isn’t always complimentary, but 
that doesn’t matter. You soon learn to boost 
yourself by the knocks, if you are determined 
to profit by your mistakes. Many an idea 
has come to me through a radio letter, 
many a constructive criticism too. They 
have a way of saying exactly what they 
think, these listeners-in; and, believe me, it 
is not only a revelation of the public’s mind, 
but an inspiration to ‘carry on.’ 

“When I say a man cannot have contact 
with the listening public without deriving a 
spiritual benefit, let me cite, as an example, 
a message I found on my desk some days 
ago from a convict in the West Virginia 
State Penitentiary. 

“ ‘Yes, Roxy, we know we don’t amount 
to much—but if you could tune in and re- 
ceive the messages broadcast from each heart 
among the convict sick, you would then 
know, and understand, that there is gratitude 
and appreciation vibrating from the soul of 
those who were, once, men.’ ‘ 

“It makes you feel humble, doesn’t it? A 
good moment, I should say, to sign off, be- 
fore you ask me to.” 

A remarkable personality, a wonderful 
soul! No wonder the millions adore him, 
those who sense his deep-rooted love for 
and understanding of humanity through the 
medium of radio. One feels that he has 
suffered much, lived much, and through it, 
has gained the gift of “understanding.” It 
is in his eyes, the look of one who sees al- 
ways “beyond the horizon.” I told him that, 
and he said, simply: “One just has to, you 
know.” 
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Compactness, simplicity and 
dependability are the new 
quality standards for better set 
construction. Sprague Mid- 
gets, small, compact and de- 
pendable meet every set build- 
ing requirement. 
Order the new .1 M.F.D. from your 
dealer or send one dollar for sample 
complete with mounting bushings. 
It is the outstanding condenser reve 
elation of the season. I 
SPRAGUE SPECIALTIES CO. 
Dept. N 
= Quincy, Mass. 


eg RAO 


“Radio's largest- 
kit supply house 


ESTABLISHED 30 YEARS 


THE OUTSTANDING CIRCUIT 
OF THE YEAR 


STROBODYNE 


We Have the Complete Kit as 
Specified by R. E. LACAULT 


Headquarters for All the 
NEW SAMSON POWER UNITS 


Our Circular On All Kits is Now Ready 
It Will Pay Set Builders to Send for it 


M & H SPORTING GOODS CO. 


512 Market St. Philadelphia, Pa, 


Wirthmore Radio Cabinets 


SAVE MONEY 


Right in your own 
city are many peo- 
ple who have saved 
money by buying 
Wirthmore Cabinets 
direct. 


You too can buy a 
Better Cabinet and 
save Money. A 
Complete Line of 
Consoles equipped 
with Newcombe- 
Hawley Speakers, 


Get Your 
Catalog 


THE WIRTHMORE COMPANY 


910 Wirthmore Street, Rockford, Ill. 


Send 10 cents for 10 weekly issues of THE, 
PATHFINDER, the most unusunl maga- 
zine in America. Sparkling with interest; 
informative, educational and entertaining. 
Best fiction obtainable! Pictures! Spe- 
cially conducted departments. Send flame 
and address and 10 cents IMMEDIATELY! 
THE PATHFINDER, Dept, y gg Washington, D.C, 


<cyecre. Se 
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, WHOLESALE PRICES »- 


-- for Dealers, Community Set Builders, General Repairmen and Agents -- 


Be sure to get this great 100-page book with net prices to the radio trade. 
Radio Specialty Company is radio’s oldest radio parts mail order house in the country, and the new confidential prices on 
standard radio merchandise are the lowest of any radio house. 
We are ready now to appoint additional agents in all parts of the country. If you care contemplating making big money in 
radio merchandise, be sure to get in touch with us at once. 


WHEN WRITING 
TO US, 
USE YOUR 
LETTERHEAD 


900 | 
Illustrations 


NEW 


Enlarged 
Edition —- 


from Radio’s Oldest 
Mail Order House 


E are the oldest established, exclusive radio mail order 

house in the country. Our motto is “Quick Shipment.” 
All orders are shipped within 24 hours. Quick, prompt, cour- 
teous service. We carry a larger variety of radio parts and 
findings than any other radio house in the country. 


‘*RASCO HAS IT” 


If you are in need of certain small radio parts that other redio and 
mail order houses do not bother to carry, get the Rasco parts catalog 
and you will find them there, anything from a screw to copper ribbon and 
telephone diaphragms, as well as thousands of other small radio findings, 
Just to mention a few: i 

Lugs, nuts, dials, vernier dials, jacks, plugs, every kind of knob, eords, 
panels, screws, sliders, washers, selenium, tinfoil, switches, crystals, cap 
nuts, Litz wire, cord tips, brass rods, resistances, name plates, spring 
binding posts, switch parts, metal ribbon, carbon balls, binding posts, 
all types, switch points, switch levers, lock washers, carbon grains, ground 
clamps, metal pointers, insulated tubing, low melting metal, antenna con- 
nectors, bus bar wire, as well as thousands of other articles. 

We carry the Largest Variety of Small Radio Parts in the World. 
BUT We also carry ALL standard radio merchandise. 


ANYTHING IN RADIO 


RADIO SPECIALTY CO. 247A MAS x ¢ 
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Cle-Ra-Tone 
Sockets 


2 ing Supported 

ck Absorbing 
Makes the socket stand out 
from the dead black of the 
base and panel 


Easier to establish correct 
position of tube and prongs 


Improves the appearance 
of the set 


Have all spring supported and shock ab- 
sorbing features of the famous Cle-Ra-Tone 
Sockets. Non-microphonic. Unaffected by 
stiff bus wiring. Tube holding element 
“floats” on four finely tempered springs. 


Used in most of the leading circuits. 
Among the most recent for which Cle-Ra- 
Tone Sockets have been specified are: 


Strobodyne 8 
Magnaformer 9-8 
Camfield Super-Selective 9 
Lynch Suppressor Circuit 

. L. Nine in Line 
World’ s Record Super 10 
Melo-Heald Fourteen 
St. James Super 
Karas Two-Dial Equamatic 
Knickerbocker 4 
Hilograd Receiver 
International One-Spot 
Thompson Super 7 
Hot Spot Fourteen 


PRICES 
Push Type, on Mounting Base 
Benjamin Cle-Ra-Tone Sockets........ 75c each 
Without Mounting Base ............ 50c each 


Green Top Sockets for A. C. Tubes 


Specially designed, for use with 5-pronged A. C. 
Radio Detector Tubes: 
For direct attachment to panel........ 90c each 
For mounting on top of pancl....... $1.20 each 


Insist on the socket used by 
those who know and want the 
best. ASK FOR BENJAMIN 
“RED TOP,” or “GREEN 
TOP.” 

At all Radio Jobbers and Dealers 

Made by 
Benjamin Electric Mfg. Co. 


120-128 So. Sangamon St., Chicago 


247 W. 17th St. 448 Bryant St. 

New York San Francisco 

Manufactured in Canada bythe Benjamin Electric 
fg. Co., Ca Ltd., Toronto, Ontario 


Aerial and Ground 
Design and Connections 


(Continued veee page me 


UO nere aetna 


may often be used in such cases, and with 
good results. One can use for an energy- 
collector a large copper ball supported on 
a pole and insulated from it. A copper ball 
a foot in diameter has the surface of a hun- 
dred feet of heavy wire. The ball is sil- 
vered, or coated in some way to prevent 
corrosion, and a lead from the ball passes 
to the receiver. This aerial is used with a 
ground connection. The fundamental wave- 
length of one of these spheres, with a 20-foot 
lead is about 270 meters. Ordinarily, re- 
sults are not as good as with a 100-foot 
aerial; but these devices furnish good selec- 
tivity ‘and are ideal for some locations. 


A LABOR-SAVING -AERIAL 


The spring aerial is another type which 
should prove interesting to a large number 
of radio users, especially those living in 
crowded apartment-house districts. The im- 
portant mechanical characteristic of this type 
of aerial is that it consists of a spring which 
adjusts itself automatically to the space 
available. Therefore, when erecting the 
aerial it is not necessary to cut any wires; 
and the lead-in may be attached and sol- 
dered in place at the owner’s convenience, 
rather than on the roof after the aerial has 
been erected. These features greatly facili- 
tate aerial construction. 


useful to 


An easily installed spring aerial, 
fans living in apartment-house districts. 


Photo by courtesy of Mack Co., Inc. 


Spring aerials are available in two forms. 
The first is for use when a single “L’’-type 
aerial, ranging in length between 60 and 125 
feet—is required. The aerial is supplied 
with pyrex insulators attached to each end 
and a binding post for connecting the lead- 
in. The second is for a two-wire aerial be- 
tween 20 and 60 feet in length; this type has 
in the center of the aerial a binding post for 
the lead-in and is provided with four pyrex 
insulators, and two wooden spreaders. 


GROUND CONNECTIONS 


The ground connection should be very 
good; a few clamps on a waterpipe, where 
it enters the ground, will serve. In apart- 
ment buildings, the ground may be attached 
at the waterpipe; though a copper wire, 
paralleling the pipe to a clamp near the 
ground, is better. When a ground clamp is 
attached at a distance above the ground, the 
intervening length of pipe acts as a’ re- 
sistor; so that the connection should be 
made as near the ground as possible. Iron 
pipe, although large in diameter, has a high 
resistance and causes loss of radio-frequency 
currents, which are very small at best. In 
some locations, it will be necessary to use a 
buried conductor of some sort as a ground. 
One can often bury a length of fence wire, 
a large galvanized metal plate or something 
similar. The ground lead should be sol- 
dered to the buried conductor and the sol- 
dered joint should be enameled, so that it 
will not corrode and break loose. Heavy 
rubber-covered wire will serve as the lead. 
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“ PHASATROL”’ 


Reg. U. S. Pat. Off. 
A True Balancing Device for 
Radio Frequency Amplifiers 


Price $2.75 


PHASATROLS are the latest 
achievement in radio frequency am- 
plification and can be installed in 
any radio frequency set in a few 
minutes—no technical knowledge or 
skill is necessary. 


PHASATROLS simplify tuning, 
stop radio frequency oscillations 
and distortion, enable your tubes to 
work at maximum efficiency and 
prevent them from radiating inter- 
ference to your neighbors. 


t your dealer’s 
Write for hook-up circular for any set 
or circuit 


IT’S HERE! = 


The Sensational 


DRI-LINE 
RADIO 
POWER 
UNITS 


Type AB-280 delivers 180 volts at 40 mills. 
Uses the new 280 tube. The A rectifier is the 
new approved Dri: Type. 


Lists East of 
Se SR OINES <3, sows b se se see wae $54.50 
We UD cach deuSsss sansa outencxewes es $59.50 
ACME ‘°*°*B”’’ 
POWER UNIT 
Type B-280 

using the new 280 tube, de- 
livers 180 volts at 40 mills. 

Lists East of 
the a. $22. 00 
ioe [eens $27.00 


Ask your hae to show you 
these new sensational units. 
Write for our folder giving complete information 


THE ACME ELECTRIC & MFG. CO. 
1412 Hamilton Avenue CLEVELAND, 0. 


Established in 1917 


BIG NEW 1928 CATALOG—4000 items 
Shows the latest circuits, the newest develop- 
ments in radio at startling low prices. Get 
the parts you want here and save money. 
The best in parts, kits, complete factory- 
built sets and supplies. Orders filled same 
day received. Write for free copy now. 

Barawik Co., 129 N. Jefferson St., Dept. 111, Chicago, U.S.A. 
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CHEMICAL INSTITUTE OF NEW YORK 
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16 East 30th Street, New York City. 
Gentlemen: I must tell you the success I have had since taking your chemistry course. My 
salary has been increased several times, and different industrial plants are coming to me for a little 
advice on different things, netting me a fair side income. 
I am only sorry that I did not make my whole life study of the wonderful science. 


Mountoursville, Pa. 


(signed) M. E. Van Sickle. 
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CHEMISTRY — 


NOW 
is the Time to Study 
Chemistry 


Not only are there boundless op- 
portunities for amassing wealth in 
Chemistry, but the profession af- 
fords congenial employment at good 
salaries to hundreds of thousands 
who merely fallow out its present 
applications. These applications are 
innumerable, touching intimately 
every business and every product in 
the world. The work of the chemist 
can hardly be called work at all. 
It is the keenest and most enjoyable 
kind of pleasure. The days in 
chemical laboratory are filled with 
thrilling and delightful experimen- 
tation, with the alluring prospect 
of a discovery that may spell For 
tune always at hand to spur your 
enthusiasm. 


; Easy Monthly Payments 


You don’t have to have even the 
small price of the course to start. 
You can pay for it in small month- 
ly amounts—so small that you won’t 
feel them. The cost of our course 
is very low, and includes everything, 
even the chemistry outfit—there are 
no extras to buy with our course. 
Our plan of monthly payments 
places a chemical education within 
the reach of everyone. Write us 
and let us explain our plan in full 
—give us the opportunity of show- 
ing you how you can qualify for a 
highly trained technical position 
without even giving up your pres- 
ent employment. 


modern world. There is mystery, romance and 
fortune awaiting the man in the laboratory. 

Millions have been made by the discoverers of the chem- 
ical formula of dynamite, bakelite and many other world 
known chemical products. 

Opportunities in the chemical profession abound on 
every hand—and as modern business and competition 
progresses the chemist will play an important part. 

Profit by the experience of Mr. Van Sickle and many 
others, resolve to study chemistry NOW. 


YOU CAN LEARN AT HOME 


To qualify for this remarkable calling requires elaborate 
specialized training. Formerly it was necessary to attend a 
university for several years to acquire that training, but 
thanks to our highly perfected and thorough system of 
instruction, you can now stay at home, keep your position, 
and let us educate you in Chemistry during your spare 
time. Even with only common schooling you can take 
our course and equip yourself for immediate practical 
work in a chemical laboratory. Dr. Sloane gives every 
one of his students the same—careful, personal super- 
vision that made him celebrated throughout his long 

career as a college professor. Your instruc- 


coe has no equal as a profession in the 
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countless experiments. 


EXPERIMENTAL EQUIPMENT FURNISHED TO 
EVERY STUDENT 


We give to every student without additional charge this 
chemical equipment, including forty-nine pieces of labora- 
tory apparatus and supplies, and forty different chemicals 
and reagents. These comprise the apparatus -and chemicals 
used for the experimental work of the course. The fitted 
heavy wooden box serves not only as a case for the outfit 
but also as a useful laboratory accessory for performing 


tion from the very beginning is made inter- 
esting and practical, and we supply you with 
apparatus and chemicals for performing the 
fascinating analyses and experimental work 
that plays such a large part in our method 
of teaching, and you are awarded the Insti- 
tute’s official diploma after you have satis- 
factorily completed the course. 


Chemical 


Home Extension 
Division 12 


16-R- East 30th St * 
New York, N.Y. | 


T. O’CONOR SLOANE, 
A.B., A.M., LL.D., Ph.D. 


Noted Instructor, Lecturer and Au- 
thor. Formerly Treasurer Ameri 
can Chemical Society and a _ prac- 
tical chemist with many well known 
achievements to his credit. Not 
only has Dr. Sloane taught chemis- 
try for years but he was for many 
years engaged in commercial 
chemistry work. 


Special 30 Day Offer 


Besides furnishing the student with 
his Experimental Equipment, we are 
making an additional special offer 
for a short while only. You owe it 
to yourself to find out about it. 
Write today for full information and 
free book ‘‘Opportunities for Chem- 
ists.’”’ Send the coupon right now 
while it is fresh in your mind.. Or 
just write your name and address on 
a@ postal and mail it to us. But 
whatever you do, act today before 
this offer is withdrawn. 


DON’T WAIT—MAIL COUPON 
Now! 


* CHEMICAL INSTITUTE OF NEW YORK 
Home Extension, Division 12 


’ a 
Institute g 16-R—East 30th Street, New York City. 
a 


a Please send me at once, without any obligation on my part, your free 

Book ‘‘Opportunities for Chemists,’’ 

0 @ perimental Equipment given to every student. Also please tell me about 
@ your plan of payment and your special 30 day offer. 


New York fxs ............... oiilaisshue an otek teocodl 


and full particulars about the 


FOR RADIO DEALERS ONLY 


ON EVERYTHINGIN 


RADIO 


Only the newest and latest 
(1927-1928) radio goods; 
no obsolete products; no 
seconds” or sub-stand- 
ards. All goods of tested 
and proved quality and 
established reputation — 
absolutely guaranteed. 


Get this Wonderful 
NEW 
PRICE GUIDE 


Compare its money-saving 
values. Test our “Minute- 
Man” shipping service 


with a trial Rush order. 
Write now for your copy of 
Harry Alter’s new “Radio 
Book.” 


Ghe arry Alter Co. 


1796 Michigan Ave. CHICAGO 


MAIL THIS COUPON 


The Harry Alter Co., 
1796 Michigan Ave., Chicago 


Send at once acopy of your December price guide. 


In ground which is wet all-year-round, the | 


conductor may be near the “sur face, but it 
should be below the permanent water-level. 


TESTING THE ANTENNA 


The experimenter can compare antennas, 
to determine which is the best, with the aid 
of a regenerative receiver. Whenever a cir- 
cuit is tuned to the same wavelength as a 
regenerating receiver, a click is heard in the 
phones. Connect a 23-plate condenser in 
series with a 55-turn coil (that is, make 
a wavemeter circuit which covers the broad- 
cast range); bring this circuit close to the 
secondary of the regenerative receiver, and 
listen for this click. The lower the losses 
in the wavemeter circuit, the farther from 
the set may this circuit be placed and the 
click still heard. 

An aerial, connected to the ground through 
the primary coil, is also a series-circuit, with 
inductance, resistance and capacity in series. 
With an antenna-series condenser, tune the 
antenna for the same click and note how far 
away the primary coil can be placed so that 
the click is still heard. Insert a non- -induc- 
tive resistance in series with the aerial, and 
try it again. It will be noted that the an- 
tenna, with no extra resistance connected, 
will give a click at the greatest distance; 
therefore, if another antenna were connected 
which has lower resistance, the click could 
be heard still farther away. Antennas can 
thus be compared. One should be careful 


| 


The type of aerial shown here is nothing more 
than a fixed condenser which is inserted in the 
light socket. 


to have the regenerative receiver always 
under the same operating conditions; that 
is, tickler-coil at the same position, plate- 
— the same and filament-setting iden- 
tical. 


Antennas of the same length should be 
compared. It is interesting to note the ef- 
fect of loosening the ground clamp slightly, 
or connecting this clamp at a much greater 
distance from the ground. As surrounding 
objects and conditions greatly affect the 
antenna, one can determine which is best for 
the particular location by the simple process 
outlined. The experimenter will obtain real 
enjoyment from having an actual measure 
of the efficiency of the antenna he uses. 


INSULATION 


It is also interesting to try the effect of 
supporting one end of the aerial without an 
insulator. It will be found that leakage 
from an antenna has much the same effect as 
resistance. The insulation should be of the 
best, and the insulators should be such that 
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Modern 
Air-Craft 


THE AGE OF AVIATION 


-——IS HERE— 


Learn Design, Construction, 
Operation and Maintenance 


Contents of each chapter—1. Aircraft Types. II. 
Lighter-than-Air Craft. III. Early Airplane De- 
signs. General Design Considerations. IV. Design 
and Construction of Aerofoils. V. Arrangement, 
Fabrication and Bracing of Airplane Wings. VI. 
Airplane Fuselage and Landing Gear Construction. 
VII. Airplane Power Plant Types and Installation. 
VIII. Aviation Engine Design and Construction. 
Air-cooled Engines. IX. Aviation Engine Design 
and Construction. Water-Cooled Engines. X. Avia- 
tion Engine Auxiliaries. XI. Aircraft Propeller 
Construction and Action. XII. Airplane Equilib- 
rium and Control Principles. XIII. Uncrating, Set- 
ting Up and Aligning Airplane. XIV. Inspection and 
Maintenance of Airplanes and Engines. XY. De- 
tails of Modern Airships and Airplanes. XVI. Sea- 
planes, Flying Boats, Amphibians and Other Air- 
craft. XVII. Some Aspects of Commercial Aviation. 
XVIII. Aircraft Instruments and Aerial Navigation. 
XIX. Standard Nomenclature for Aeronautics, 
Report No. 240, Part I 

This book is written in simple, understandable 
language. 


700 Pages : 500 Illustrations 


Price, $5.00 


AVIATION 
ENGINES 


This book describes the basic 
ae of aviation, tells how 
a balloon, or dirigible is made 
and why it floats in the air. 
Describes how an airplane flies. 
It shows in detail the different 
parts of an airplane, what they 
are and what they do. De- 
scribes all types of airplanes and 
how they differ in construction; 
as well as detailing the advan- 
tages and disadvantages of dif- 
ferent types of aircraft. It in- 
cludes a complete dictionary of 
aviation terms and clear draw- 
ings of leading airplanes. 


Price, $1.25 


A. B.C. OF 
AVIATION 


This treatise, written by a rec- 
ognized authority on all of the 
practical aspects of internal 
combustion engine construction, 
maintenance and repair, fills the 
need as no other does. 
The matter is logically ar- 
ranged; all descriptive matter is 
simply expressed and copiously 
illustrated, so that anyone can 
understand airplane engine op- 
eration and repair even if 
without previous mechanical 
training. This work is in- 
valuable for anyone desiring to 

ome an aviator or aviation 
mechanician. 


Price, $1.25 


CONSRAD COMPANY, Inc. 
230 Fifth Avenue New York 


cL Meaerconiniweban Stim. 
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Crystal Clear Tones 


Tone quality is what radio listeners want. Volume and. 
distance mean nothing if the tones are blurred. 


The Carborundum Stabilizing 


EG. U.S.PAT, OFF, 


Detector Unit 


brings you natural tones clear as crystal with assured volume 
and selectivity. 

A tone perfecting unit that can be used on practically 
any set. 


The 


$3 5O in U.S.A. Dealer or direct. Or the Car- Y Carborundum 


Qc Company 
borundum Detector alone for $1.50. Niagara Falls, N.Y. 


® 
a Send for free 
THE CARBORUNDUM COMPANY ee Hook-up Book D-1 
Niacara Fauts, N. Y. Be 
CanapiaAn Carsorunpum Co., Ltp. 
Niacara FAtts, Ont. 


SALES OFFICES AND WAREHOUSES IN New York, 

Chicago, Boston, Philadelphia, Cleveland, Detroit, 4 

Cincinnati, Pittsburgh, Milwaukee, Grand Rapids Street 
4 


The Carborundum Co., Ltd. 
Manchester, England 


c 1dum is the Regi d Trade Name used by The Carborundum Company for Sili- Deutsche Carborundum Werke rs 
con Carbide. This Trade Mark is the exclusive property of The Carborundum Company. Dusseldorf, Germany 4 


tT’S R / 
You Will H ld kL — 
Like It—and Profit! ae. 
‘ 1 D 


() ( AT Now Free—Send for your copy today! 
: i io — bi 
PAD) ALOc Weert: = 


Name CR i ea Nr ne 


4 
f City State___. 


You don’t need to look else- 


New kits featured || Completestock carried. where. Contains all the in- 
include: Aero—Bo- || Prompt, efficient, formation you need. 
d-ne—Camfield—Cit- || dependable service, 
izens — H-F-L — always. 
Melo Heald—Scott’s 
elo—hnea oO 
Fagg od Marshall— Established 
+t. James—iyrman 
—etc. | 1918 


TELEPHONE MAINTENANCE CO. 
123-R South Wells Street Chicago, I1linois 
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‘Taste Romance and Adventure 
9n the Far Lands of the Earth» 


How often you’ve longed to see for 
yourself the awe of Egypt’s pyramids— 
the beauties of the gorgeous Mediter- 
ranean sunset—the squalor of China’s 
ancient cities! 


Spend a few years, or the rest of your life, tast- 
ing high adventure on the seven seas and in all 
the world’s great ports—roving the earth’s high- 
ways and byways! You can do it FREE—all your 
expenses paid—and earn a good salary besides! 


Only one profession will carry you around the 
world at will, traveling like a gentleman, but 
that’s the most interesting and pleasant work there 
is—Radio Operating! Easily and quickly learned, 
there’s no other profession like it for the man who 
wants the experiences and pleasures of world- 
travel. Radio operators are needed—all sea-going 
ships like the one shown here must carry from one 
to half a dozen or more. 


Take 2 Look Beyond ‘i Skyline 
Without « Pennys Expense 


Radio operators aboard ocean liners 
live luxuriously—they rank as officers of 
the ship. Meals, a private cabin, all other 
living needs are furnished free, and be- 
sides the operator draws a good salary. 
You can learn quickly and easily at home 
in your spare time to be a Radio operator 
through our practical training methods. 
Take a look at the FREE BOOK which 
tells how—mail coupon below. 


This U.._ S. Government-recognized school has 
been training successful operators since 1914. Our 
graduates are all over the world. We maintain an 
Employment Department to put you on your own 
ship. The world-famous NATROMETER, our 
own patented invention, obtainable only by stu- 
dents of this Institute, is recognized as the best 
and easiest way to learn the Radio code. A few 
short months, with the aid of the famous Na- 
trometer and our quick home training, and you too 
can be a fully qualified Radio operator, sitting in 
your cabin like the one shown above, bound out 
for Liverpool or Nagasaki! 


Read the Free Book that tells all about this 
fascinating profession and our practical Govern- 
ment-recognized methods of training you for it. 
Send coupon TODAY—no obligation. Special 
tuition offer now on, includes world-famous Na- 
trometer free of extra cost with your course! Act 
at once. 


NATIONAL RADIO INSTITUTE 
WASHINGTON, D.C. 


OFPBSALL OPER GOUFCS 


National Radio Institute, 

Dept. PB-99, Washington, D. C. 

Gentlemen: Without obligating me 

in any way send me your free & 

book and information about your 

offer of Natrometer with course. BEE=zst™2 
World-Famous 


Natrometer 
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wet weather does not impair their efficiency 
appreciably. Long, thin insulators are the 
best, and ordinary glass towel bars, which 
are often over a foot in length, are good and 
can be obtained quite cheaply. To prevent 
any changes in capacity when the wind 
blows, the wire should be securely fastened 
down; and, to prevent the aerial from cor- 
roding, it should be of enameled wire. 


Small changes which are made, though 
they seem to do no perceptible good, so far 
as received volume is concerned, may actu- 
ally do considerable good, although the ear 
is not sensitive enough to detect the differ- 
ence. Scientists have found that the vol- 
ume must sometimes be quadrupled before 
the human ear detects that the sound has 
doubled in intensity. 


It is the radio enthusiast who pays particu- 
lar attention to seemingly small details, who 
will actually do exceptional distance work 
when the test comes. 


The “Peridyne” Five 
(Continued from page 624) 


STEELE 


trouble should be experienced. Remember 
that the (detector-coupled) first audio am- 
plifier tube requires only 22% volts, when 
using good tubes. It is a rarity that 45 volts 
are used here; and I, personally, never 
recommend such a high voltage, because it 
is not necessary and tends only to distort the 
signals. 


A word about tubes. This set, as I have 
mentioned several times, is first of all a DX 
set; as such it must have good tubes. Use 
only the. best; insist upon having a set of 
matched tubes from your dealer, tubes that 
do not vary more than 10 percent in their 
characteristics. Even then you may find that 
“switching around” the tubes will give you 
the best results. 


If everything is connected up, you will 
find little difficulty in bringing in local sig- 
nals. The important point now becomes the 
adjustment of rheostats R1 and R2, located 
behind the panel and mounted on the sub- 
panel. These are extremely sensitive. When 
using the set normally, you do not require 
more than 90 volts; that is, if no power 
tubes are used. Be sure that your voltmeter 
on the “B” side (M2) reads 90 volts exact- 
ly; and that on the “A” side (M1) 6 volts 
exactly. Then balance your set. 


At first the chances are that it will howl 
its head off. Tune in a weak station and 
adjust rheostats Rl and R2. Keep R4 turned 
on practically full. Tune to a midway fre- 
quency, let us say around 300 meters, such 
as KDKA, WRNY, etc. If the set howls, 
that is, oscillates too loud, adjust Rl and R2 
carefully. Now the oscillation control R3 
comes into use. This oscillation control, by 
the way, is most important. It is intimately 
related to Rl and R2. This oscillation con- 
trol, that is, its high resistance of 100,000 
ohms, controls not only oscillations, but vol- 
ume as well. When it is turned all the way 
towards the right, stations, even the most 
powerful, become practically inaudible. 
Turning it to the left makes the set oscillate 
freely. 


The trick of the set is to balance the three 
controls in such a way that the set will 
oscillate slightly, but not too loudly, on the 
highest wavelength. ‘Then by tuning in the 
station at the lowest wavelength, around 200 
meters, where the set oscillates most freely, 
it becomes a matter of carefully adjusting 
rheostats Rl and R2. No exact directions 
can be given on this, but five minutes’ plav- 
ing with the set will easily show you where 
the best point is. If the oscillations are too 
wild on all frequencies try reducing the R.F. 
voltage from 90 to 67%, or even 45. 
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Radio’s Finest 
3-ft. Cone Speaker 


No. 3 Kit 
complete 


$1 3.50 


for 


3-Foot 
DOUBLE 


Cone Speaker 


bd > 


3 FOOT 
CONE SPEAKER \ 
Buitd It Yourself 7 Xj 


N one short hour or No. 4 Kit 
less you can assemble complete 
the finest speaker you 
ever heard. G. R. P. Sim- $ 50 
plified Assembly makes 
experts of novices; and 
for 
3-Foot Single 
Cone Speaker 


the finest unit and other 
parts that can be designed 


and built assure you a 
speaker of unequalled tone Wall Type 
quality. Reproduces all frequencies within 


range of human audibility—the low notes as 
well as the high. Operates perfectly at all 
voltages; will not lock or rattle. 

me Unit is only Doubly Adjustable 4- 
pole, balanced armature unit. Same unit fur- 
nished with both kits. 


Ask Your Dealer 


for genuine G. R. P. Kit—either No. 3 or No. 4. 
Refuse substitutes; if your dealer will not get them for 
you, we will supply you direct f.o.b. N. Y. C., on 
receipt of price. 

Write for ‘‘How to Build 7 Practical 3-Foot Speakers,’’ 
by C. Denton; price 50c; for a limited time sent for 
10c., coin or stamps. Write for your copy today. 


Penn Radio Sales Co. “<ins 


, Agents 
104 5th Avenue Suite 2790 New York City 


has no 
equal / 


The Blue Ridge Cabinet 
is made from best grade 
birch, noted for the qual- 


e 


The Blue Ridge 
Mahogany or Walnut 


Finish 2, and the beautiful 

. € nish it takes. Special- 
Dimensions Prices izing for years in wood- 
es) | $6.00 working craftsmanship we 
‘Ec4 | 3 | ra 6.50 are especially equipped to 
Pod | 6.75 produce cabinets famous 
7x26x10..... 7.25 lg of construction 
an ustrous finish. The 

7x28x10 TT ye eee 7.95 B lue Ridge, finished 
yxsunt®..... <<. 8.25 “sone in gleaming Ma- 
ogany or rich Walnut 

7x18x12....... 7.50 om ~~ gpd nickeled 
Piano hinge and nickeled 

vie ah te eeeee ee aug support, rubber —_- 
. ° vibration feet and free, 
7x26x12... 8.75  . warping gre i 
Send us your order today, 

7x28x12... 9.25 It will be on its way 
re) < | a 9.75 within 12 hours of receipt. 


C.0O.D. half price with order 
All Prices . 
f.o.b. Hickory | Bro ney gang 


y,C Qinc. 


ickory N.C. 


acturers 


CEE 


C. L. PARKER 


Ex-Examiner U. S. Patent Office 


Attorney-at-Law and Solicitor of Patents 
McGill Building, Washington, .D. C 


Patent, Trade Mark and Copyright Law 


Siovadicncatani 
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iis ca 
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THE “PERIDYNE”’ COMPENSATION 


But before all this is settled, we come 
to the most important part, and that is the 
“Peridyne” action. First, turn the movable 
shields all the way up, with the knobs ex- 
tending as high as they can go. You will 
find, as a general rule (and I have tried this 
hundreds of times) that the following will 
be the best procedure. 


Sitting in front of the set, we.have the 
three cans with their knobs from left to 
right. The first is the antenna coil, the sec- 
ond the second radio-frequency coil, the 
third, the third radio-frequency coil. It will 
be found that, in most cases, the first knob is 
turned down lowest, the second higher, and 
the third one still higher. You will find that 
the middle coil is the most sensitive to the 
“Peridyne” shield tuning. This shield tuning 
should be attempted only when listening in 
to a DX station. On local stations it is 
difficult to balance the set. Inasmuch as all 
inductors and all shields vary, it is quite 
impossible to give exact directions as to 
how far down or up the tuning shield should 
be turned. But you will master this quickly 
by tuning for a weak station or a DX ssta- 
tion. Then you will find that even a single 
turn makes a tremendous difference. Be 
absolutely sure that the screw which holds 
the shield is not loose in its bushing; other- 
wise there will be a rattle in the loud 
speaker. As I stated before, when you start 
compensating, turn all three knobs up as 
far as they go. Then manipulate the middle 
knob until the signal comes in loudest. Fur- 
ther compensation is then had by turning the 
knobs of the first and third cans. The fur- 
ther away the station, the more important the 
“Peridyne”’ action becomes. 


It should be noted that, once the set has 
been balanced to its highest efficiency the 
“Peridyne” shields are never touched again. 
The set as described here must oscillate 
(though weakly) on the highest wavelength. 
It will do this when the oscillation control 
R3 is turned down all the way to the left. 
In this position the lower wavelengths will 
oscillate violently, in which case R3 is turned 
up more to the right. Remember, rheostats 
R1 and R2 are important in this, because 
they are intimately related to the oscillation 
control R3. The “Peridyne” shields are 
really used only to bring the three-gang con- 
densers, with their respective inductors con- 
nected to them, into resonance at exactly the 
same wavelength. That is the reason why 
no compensating condensers are connected 
with the gang condensers. 


When you have tuned in a DX station and 
you have balanced your set where the signal 
comes in loudest, you will find that you can 
leave all adjustments in this position and 
the stations will roll in, one after another, 
faithfully and with tremendous volume. In 
actual operation, rheostat R4 is set to its 
best position; with most sets this position 
will be with the rheostat practically turned 
on full. The quality of the signals can be 
bettered by very slight adjustments; even 7s 
of an inch makes a very big difference as 
the detector-coupled first audio amplifier 1s 
quite critical as to the filament voltage. 


TUNING 


If everything has been exactly compen- 
sated, you will now be able to tune the set 
with the two controls; namely, the knobs 
of the gang condenser and the oscillation 
control R3. You tune in any whistle of any 
station, then adjust carefully R3 until the 
whistle is cleared and the station comes in. 
As a rule, turning the knob towards the left 
will increase the loudness of the signal. If 
it is turned to the left, beyond a certain 
point, the set will oscillate and howl. On 
DX stations, even the most minute difference 
will result in a great change of volume. Jf 
by any chance the action of R3 is reversed 
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DURHAM 
POWEROHMS 


For “B” Elimina- 
tors and Amplifier 
Circuits. Made in 
2.5 and 5 watt sizes 
in ranges from 500 
to 100,000 ohms. 


The Ore 
sistor — £ 
Set Manufagiurers. i 
by Foremost Radio Efigineers 
— Sold by Leading | Dealers! 


URHAM Resistors and Powgrohms 

have worftheir position of ledilership 
because they lfave never failed to @cserve' 
the recognition of radio leaders who ap- 
preciate flawléss accuracy and utmost de- 
pendability. 

Ever sinc¢ their first appearance, \years 
ago, Haan os engineers, ee: a 
builders and radio fans have adopted 
Durhams jin steady progression. Today 
Durhams are in use wherever fine results 
are a foremost consideration. 

If you are not using Durhams now\ 
an experiment with replacements may| 
prove why they are the accepted Fencdeted 


Z 


{ 


in theif field. 
Adopted and Used by Leading Radio Manufacturers \ 
Philco Kokomo Electric ce * DURHAM 
Fansteel Products  Garod Radio Corp. - RESISTORS 
Western Electric Browning-Drake | Made in rarges 
B.A. D. Andrea Howard Radio 4. from 500 ohms . 
sterling Mfg. Co. - A-C Dayton j 10megohms. Stand- 
Kelloge-Switchboard ee "Special Cpe. 


. 


RESISTORS & POWEROHMS 


INTERNATIONAL aller CO., 2% S. 20th St. Dept H, Phila., Pa. 


b 


SPECIFIED FOR THE 
KNICKERBOCKER 4 and 
KARAS EQUAMATIC 
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[YAGNAYOX 
Magnetic 
Cone Speaker 


M-7 Unit 


Distortion- free 
power tube volume 


This speaker goes far beyond previous 


on 


magnetic cone reproducers. By reason 
of the new type pole piece construction, 
patented by Magnavox, new beauty of 
tone and new range of equalized volume 
are possible. 

The M-7 passes low frequencies down 
to about 100 cycles with substantial 
volume. It also reprodu’ces unus- 
ually high frequencies without distor- 
tion provided tubes are not being 
overloaded. It is extremely sensitive and 
responds easily and with little energy to 
weak signals and low notes. Takes vol- 
ume from biggest sets and power tube. C 

The unit is only 83” inches in diam- 
eter,—it fits into any radio or phonograph 
cabinet and is simple to install, only 4 
screws to turn. Unit list price $15.00. 


yo arwick Cabinet Model 


Has standard M-7 unit 
mounted on beautiful burl 
walnut circle on enameled 
metal base. List $27.50. 


Dynamic Power Cone 


‘ee 


Built under el- 
ectro dynamic 
patents made 
famous by Mag- 
navox. Operates 
from A battery. 
Gives full pow- 
er volume but 
at a fraction of 
the cost of oth- 
You should hear this 


er power speakers. 
speaker and realize the great advance in 


musical reproduction. R-4, 6 volt unit 
only $50. In mahogany cabinet $75. 


R-S, 110 volt D. C. unit only for Electric 
phonograph and A. C. circuits, $55. 


Send for Speaker Bulletins 


They give full infermation on Magnavox mag- 
netic and dynamic type speakers, We will give you 
name of nearest dealer. 


The Magnavox Co. 
Oakland California 


Chicago Sales Office 1315 So. Michigan Ave. 
PS SE TLS Sa a a a, 


(that is, the loudest signals are when the 
knob is turned to the right rather than to 
the left) this immediately proves that the 
“Peridyne” shields are set wrong. It means 
simply that the gang condensers and their 
respective inductances are out of resonance. 
You will quickly find that, by manipulating 
the knobs of the “Peridyne” shields, this 
condition is remedied, and will familiarize 
yourself with the correct action of the set. 
Once you get the hang of it you will never 
forget it. 

You will find that this set tunes with an 
unheard-of sharpness and that even nearby 
stations can be easily cut out without back- 
ground and overlapping of signals. As the 
set is extremely delicate, I recommend the 
use of only spring-type sockets. The tubes 
should be weighted down with separate anti- 
howl tube weights, to keep them from howl- 
ing, as otherwise they surely will do this, 
on account of mechanical feed-back from 
the loud speaker, particularly when the set 
is not placed in a cabinet. I therefore do 
not recommend use of the set except in a 
cabinet, to do away with audio feed-back 
from the loud speaker. 

For city use, where DX reception is not 
desired, the oscillation control R3 can _ be 
practically eliminated. In that case the ‘*Per- 
idyne” shields can be used as lossers, by 
turning them down so that the shields come 
within a quarter of an inch of the coils or 
less. It will be found that, in this position, 
an effective balance of the set can be made 
very nicely; but it will tune somewhat 
broadly because it no longer oscillates, the 
shields now being used as actual lossers. But 
for city reception, where only a single, soli- 
tary tuning knob and no other controls are 
desirable, this method can be used; although 
in some locations there will now be some 
“cross-talk,” particularly from nearby sta- 
tions. They will seem to overlap because the 
set no longer tunes sharply. If it should tune 
too broadly, manipulation of rheostats R1 
and R2 will bring the receiver nearer to the 
point of oscillation. 

Of course, I, personally, do not advocate 
the use of this set in this manner; that is, 
by using the “Peridyne” shields as lossers, 
because that is not the way they are intended 
to be used. But I have mentioned it for only 
the one reason; and that is, if the losser 
method is used, the set becomes really a very 
capable single-control receiver, with all that 
that word implies. But, of course, in that 
adjustment, the set is practically valueless 
when it comes to DX reception. DX recep- 
tion and broad tuning do not go together. 

I have found it desirable to use cable leads 
instead of binding posts in this set. The par- 
ticular cable that I have used is most desir- 
able and economical in the long run, because 
it is fused and will prevent blowout of the 
tubes. 

In my next article I shall give some fur- 
ther practical hints on the operation of this 
set. I should be very glad to hear from 
those who have built the “Peridyne” Five 
and shall be glad to give technical advice to 
those seeking it. 


Radio Reawakens the 
Old World 


(Continued from page 595) 


be most beneficial to all. In this conference 
two different schools of thought have met. 
The Americans are strong in their confidence 
that private enterprise, which has already 
produced such wonderful developments. in 
the art of radio, should be free to work 
out the great problems of making it most 
serviceable. The nations of the old world 
incline to the belief that so great a force, 
with all its psychological as well as material 
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STROBODYNE 


with the 
New Improved 


“Consrad" 
BOOK PATTERN 


THE sensational Strobodyne cir- 
cuit, the greatest of Super- 
Heterodyne receivers that com- 
bines the best features of every 
circuit and has amazed Radio, is 
now ready for home and com- 
munity set builders. 


Consrad, the greatest radio book 
and Pattern publishers, has 
printed a brand new pattern for 
this amazing Strobodyne circuit. 
A sixteen-page, 9x12, book gives 
every last detail in the building 
up of reliable Strobodyne 
receivers. 

In this booklet are drawings and 
photographs of aol sed parts of 
the receivers. The few parts of 
the hook-up that require special 
attention are fully covered by 
special simple instructions, 


FULL SIZE 
BLUEPRINTS 


With this Strobodyne pattern 
come four full size blueprints. 
These blueprints are complete, 
accurate and highly simplified. 
Anyone can build a Strobodyne 
receiver, whether they have built 
a radio set before or not. 


The Blueprints are as follows: 
No. 1. Panel layout Blueprint 
—Size 11x27 inches. 

No. 2. Sub-Panel Layout. 
No. 3. Wiring for Apparatus 
(Shown in perspective 
form )— 
Underside view of Sub- 
Panel — Size 16x27 
inches. 

Size 23x27 inches. 


No. 4. 


Until you have studied the Stro- 
bodyne you are a back number 
in Radio—a man of the older | 
school—the Strobodyne is not just 
a new circuit—It is an epoch in 
Radio. 


50c THE COPY 


USE THIS COUPON 


CONSRAD COMPANY, Inc., 
230 Fifth Ave., New York. 


Gentlemen: I enclose 50c for 
one copy of the New Official 
STROBODYNE PATTERN con- 
taining complete constructional in- 
formation and all Blueprints. 
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potentialities, must be controlled and re- 
stricted cautiously by the public authorities. 

In no other field, it must be said, is uni- 
versal cooperation so necessary. A nation 
which withdraws from the postal union or 
the copyright conventions will thereby in- 
convenience few except its own citizens; but 
a nation which governs its use of radio 
without regard to others will thereby cause 
vexatious interference with the business and 
the pleasure of the rest of the world. 

It has been said that China has valued 
most highly the philosophy of Confucius, be- 
cause that is devoted to the art of getting- 
on well with the neighbors; and in China 
neighbors are nearer and more numerous 
than anywhere else in the world. But, since 
that saying was first coined, radio has made 
all the world very close neighbors. 

One of the most important eras in the 
history of the world’s races has just begun 
—that of the re-awakening of the peoples of 
the old world. That is to say, not those 
of the civilized extremities of the “Eura- 
sian” continent, the peoples of the Atlantic 
border and the Pacific islands, but those of 
China, of India, of that vast inland area 
which has been called “the factory where 
nations are made.” 

We are somewhat inclined, while contem- 
plating the present disparity between East 
and West, in wealth, organization and cul- 
ture, to forget that from a thousand to five 
hundred years ago the conditions were quite 
reversed; that Central Asia was once the 
centre of the world’s imperial power, science 
and wealth. (Why it has fallen from its 
high estate is a question too intricate to 
consider here; some scientists attribute it 
to the climatic changes caused by the varia- 
tion in the sun’s radiation, which has caused 
the drying-up of Asia, but invigorated Eu- 
rope, which the great sunspot period of the 
fourteenth century had brought almost to 
destruction. ) 


RADIO IN ASIA 


Returning to our subject, now that the 
West has developed radio to its present 
position as a necessity of civilized life, the 
East is seeking its benefits with avidity. A 
year or so ago, there was hardly a broad- 
cast station on the mainland of Asia: now 
every few days brings the announcement of 
a new installation, often of high power. Un- 
til a few weeks ago, even radio reception 
was outlawed in China; now there are 
several broadcasters. Transmitters of high 
power have been put in operation in India; 
the Soviets are carrying out a most am- 
bitious program, not only in European 
Russia, but in the vast area of Northern 
and Central Asia, twice the size of the 
United States. Great stations are to be 
erected in places of whose very existence 
most Westerners are still uninformed. 

The Mohammedan countries, for the past 
two hundred years in a lethargy, are now 
stirring; Turkey has taken the lead in the 
development of governmental broadcasting, 
while others are still working on the problem 
of radio communication to overcome the 
disunion caused by their deserts. 

In these last cases, the primary purpose 
has been political; but it must be remem- 
bered that, in the less-favored countries of 
the world, people are less content or less 
indifferent politically than in America, and 
the importance of holding tightly the reins 
of propaganda is uppermost in official minds. 

We see today, therefore, radio making its 
first bow to half the human race—that half 
which is least linked together already by 
good roads, by telegraph and telephone, by 
mails and periodicals. Upon the spread of 
radio, and its application in the next ten 
years, will depend the political and the cul- 
tural history of mankind in the remainder 
of the twentieth century. 

The problem is less simple than it sounds. 
The development of radio in the East has 
been through its introduction by the domi- 


Raytheon 


Raytheon Type BH- i, Noltage 


<n) | |) Regulator 


Here is the power unit 
you'll want to build 


In the advancement of light-socket receiver operation, Raytheon Research Lab- 
oratories have designed several circuits which take the fullest advantage of 
Raytheon Long Life Rectifying Tubes. Look at the diagram above. There is a 
power unit which maintains constant voltage on the 90 and lower volt taps and 
greatly improves voltage regulation on the 180 and 135 volt taps regardless of 
variations in either the line voltage or load current. 


This unique performance is accomplished through the use of that remarkable 
tube—Raytheon Type R Voltage Regulator. Its advantages are many. It eliminates 
ripple and “motor boating”, dispenses with enough parts in the construction of a 
power unit to pay for itself, and improves reception beyond the possibilities of 
any other regulator. 


Circuit diagram and latest bulletin on Type R Voltage Regulator tube gladly sent 
upon request—write today! 


RAYTHEON TYPE R 
Voltage Regulator 


Maintains constant voltage on the 90 and 
lower volt taps regardless of changes in line 
voltage or in load taken from the unit. Elim- 
inates ripple and “motor boating”. Starting 
anode obviates “going out”. Price $4.00. 


RAYTHEON MANUFACTURING COMPANY 
307 Kendall Square Building Cambridge, Mass. 


‘Raytheon = 


Re, 
THE HEART OF RELIABLE RADIO POWER .& 


RAYTHEON TYPE BH 
Standard for ‘‘B’”’ Power Units 
Because its output does not drop off in service, 
this 125 milliampere tube is especially valu- 
able for use in conjunction with the Type R 
Voltage Regulator. At all reliable dealers. 

Price $4.50. 


aay 

= 

= 
4 


682 


Finally—the Perfect 


“A” Eliminator 
For Your Present Set or the Set 
you eventually buy 


Our 4-volt “A” Eliminator 
Fits Into All Radiola Consoles 


silver /\ Beauty 


POWER 


Replaces “A” storage battery and charger; has 
full wave “dry” rectification; maintains re- 
quired voltage in uniform, constant flow; oper- 
ates automatically by moving a switch; eco- 
nomical—uses minimum amount of current 
(about 1-10costof using electriciron*; has rhe- 
ostat control for additional refinementin volt- 
age and reception; gives maximum power to 
radio tubes and lengthens their life; no acids to 
test or spill. Satisfactory results guaranteed. 


Its principleis simple and correct! 


The 110 volts Alternating Current is scien- 
tifically reduced with the famous ‘‘Silver 
Beauty’’ transformer coil to deliver the proper 
voltage to an especially developed dry, noiseless 
rectifier, which transforms the electricity to 
direct current. This current of exact voltage, 
is then transmitted through a patented spe- 
cial filter which clarifies the current, elimi- 
nating all foreign noises caused by rectifier 
or generator. 

The'Silver Beauty “A” Eliminator is endorsed 
by prominent radio engineers—adopted by 
leading distributors and dealers—approved 
by thousands of users. These are sufficient 
reasons for making Silver Beauty your choice. 


39® °43* 39” 


6-volt;2amp.  6-volt;3 amp. 4-volt;}4-amp. 
$2 Higher West of Rockies 
“B.C” UNIT 


Silver Beauty 


Does away with “B” 
and “C”’ batteries 


Embodies every up- 
to-date refinement 
and principle, ine 
euring smooth, 
unfailing recep- 
tion. As beau- 
tiful as it is 
efficient. 
No. 450 
180 Volts—40 
Milliamperes 


$45 


Individual adjustment 
adapted to all sets. 
Silver Beauty 
CHARGERS 


Employing an entirely new met- 
hod of rectification. Two models 
—with or without bulbs. 

. See Your Dealer or Jobber 
Triple-A-Specialty Company 
Manufacturers of the famous Silver Beauty Chargers 
312-316 South Hamilton Ave., Chicago, IIL. 


nant peoples of the great empires, the Brit- 
ish and the Dutch leading; the French, the 
Belgians, and the Portuguese have been 
similarly active in Africa and along the 
Indian Ocean. The Japanese, the Australians, 
and the New Zealanders, of course, being 
sufficient to themselves, have developed 
broadcasting on the lines of its progress in 
Europe and America. In the colonial por- 
tions of the empires, however, comparatively 
few have yet been able to avail themselves 
of radio, and one of the most important de- 
mands of the European population is a closer 
linking with the mother countries. 

There are two great difficulties, however. 
The first is distance. Letters have come to 
the office of Rapio News from men in 
Africa and India, whose “local” stations 
were five hundred, a thousand miles away; 
and who wished to get the nearest distant 
stations, four or five thousand miles from 
them. 

One of the most important developments 
of radio, that of the short-wave broadcaster, 
is being made practicable just in the nick of 
time. American short-wave stations have 
been heard the world around; so has Hol- 
land’s new one, and to work with the latter, 
Java has now a high-power station on ultra- 
short waves, seeking to pierce the thick 
blanket of tropical static. In Eastern Siberia 
the Soviets have just erected a powerful 


station, designed with the same possibility - 


in mind, which will readily be heard in 
America when it is put in operation. 

An even more important difficulty, as 
regards the spread of radio among the peo- 
ple of Asia, is the poverty of the average 
dweller in its congested districts, and the 
distance of its less-settled regions from the 
products of civilization. In Russia the gov- 
ernment has met somewhat similar conditions 
by the institution of the community radio 
set in villages; the American ideal of a 
high-quality, sensitive receiver in every home 
is still absolutely out of the question in 
most countries, even in Europe. 

In spite of all these things, however, the 
introduction of radio into Asia is taking 
place, and it is impossible that the changes 
which are thus being occasioned shall be 
without effect, in creating a greater world- 
consciousness among people who have hither- 
to lived to themselves alone, ignorant of the 
very existence of others. No matter how 
carefully governments seek to confine the 
utility of radio to their own purposes, where 
they have once placed in the hands of their 
nationals the power of hearing the voices of 
all the world, there must be an increase of 
enlightenment, a dispelling of ignorance, and 
a better appreciation of the common humanity 
of earth’s many races. Even America must 
and will share in this process of universal 
education, 


AN OLD SONG REVISED 


[Experts in television say that the “note” pro- 
duced by a face is quite different from that of 
a hand. In time will beauty or plainness be 
determined in this way?] 

Sing to me only with thy face 
When we are far apart 
For television solaces 
Full oft a lover’s heart. 
The notes that thou dost televise 
Now form my daily chart, 
For such sweet melody shows forth , 
How wondrous fair thou art! 
—Leslie M. Oyler, in Wireless Magasine, 
London. 


CAUSE AND EFFECT 


Younc Hoprerut: “Mr. Sodder, you 
shouldn’t whistle when you're building a 


radio.” 

Rapio Fan: “Why not, Bobby?” 

Younc Hoperut: “My daddy whistled 
when he was building our set, and now it 
whistles all the time!” 

—William Herrmann. 
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POLY MET 
CONDENSERS 


Dealers 


They are selected by leading engineers and 
incorporated as standard equipment by 
nationally known manufacturers of receiving 
sets and power units. Follow the leaders. 


Write for Polymet Catalog 


POLYMET MFG. CORP. 
599-601 Broadway, New York City 


POLYMET 


Standard Socket 


Tube and Kit 


Don’t be a “‘back number.’? ‘Throw away 
all ‘‘A” Batteries, ‘‘A’’ Eliminators and 
Chargers. Slip Sovereign A-C Tubes into 
your circuit, plug into the light socket for 
**A’? power, and enjoy clear, clean, crack- 
less, truthful reproduction, 


Sovereign A-C Tubes give astounding satis- 
faction—unequalled performance—transmit 
no hum—no disturbance—require no new 
sockets. 


If your dealer cannot supply you, we will 
send C. 0. D. Specify line voltage and 
number of cycles. 

Get free booklet on A-C Tubes and Circuits. 
SOVEREIGN ELECTRIC & 
MANUFACTURING COMPANY 
125 N. Sangamon St., Chicago, Iilinois 


FEWholesale Radio Catalog 


Dealer-Set Builders! Save Money! Zs, 


this book of b ins. Everything 
-y nd ita all hook-ups. Sets, 


SHURE RADIO COMPANY 
349¢ West Madison st. Chicago, WI. 
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The Listener Speaks 
(Continued from page 600) 
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and which would add to the listeners’ satis- 
faction; and that is the frequent announc- 
ing of call letters. Not the regular station 
announcement but simply the calling of the 
three or four letters—for there is very little 
logging of stations now since the re-alloca- 
tion and the stafions would get the listener’s 
“applause” if this were done. 

Cuaries L. RIEcKE, 

Summerville, So. Car. 


ADVERTISING MUST NOT REPEL 


Editor, Rapvio NEws: 

I wish to convey to you my appreciation 
for the ideas which you have advanced in 
your many editorials, and I want to suggest 
a subject which I think is worthy of your 
pen: I refer to direct advertising by broad- 
casters. 

Recently, a department store was opened 
in Dallas, with a “Style Show,” at which 
time the “mike” of one local station was in 
the hands of a publicity man for four hours. 
This is the most vile type of commercial ad- 
vertising that can be imagined. The station 
is located in the heart of the downtown sec- 
tion and, because of its proximity to the 
majority of listeners, covers a broad band on 
their sets. If this practice is allowed to 
continue, it will drive the “fan” from the 
field and close a very profitable market to 
the manufacturers of parts and sets. 

I realize that the operation of a Droad- 
cast station entails considerable expense, 
and that revenue must be secured to con- 
tinue the station. I favor indirect advertis- 
ing, because ft is from this source that our 
best programs are received; but when radio 
stations degenerate to the level of paid ad- 
vertising space, it is time that their licenses 
be cancelled. 

This instance which I have cited may be 
an extreme case, but it is not confined to 
Dallas. The practice is developing. It but 
serves to illustrate the class of broadcasting 
material which may be expected in the 
future, unless subjected to restrictions. 

D. H. Witson, 
Dallas, Texas. 

(The penalty for bad advertising is auto- 
matic—it is loss of business. The radio ad- 
vertiser who is wise and experienced never 
hasards the loss of good will for which he 
has paid good money, by wearying or annoy- 
ing his audience. However, we wonder 
whether the feminine listeners of Dallas 
enjoved the Style Show program which so 
aggravates a mere man? If so, it is to be 
feared that the less deadly sex will have to 
tune out during fashion hours.—Eb1Tor. ) 


EDUCATIONAL FICTION 


Editor, Ravio NEws: 

I am writing to comment on the story 
“The Voice of the People’ which appeared 
in your November issue. Perhaps all the 
praise should go to Mr. Mountain and Mr. 
Gleason; but I write you because I feel vou 
should know how we feel toward printing 
stories of this sort. 

That is the best article that I have read 
for years. It is the kind of reading that is 
instructive as well as intensely interesting. 
Stories of a scientific nature, as was this 
story, is always welcome around this place. 
I find Rapto News the best radio magazine 
printed. I like the articles in your magazine 
very much; but a story or two of the nature 
of the above mentioned seasons it to taste. 

May your magazine grow in leaps and 
bounds: as I know it will if you adhere to 
your present policy. 

E. R. QuacKENBUSH (Principal), 
Public Schools, New Bloomfield, Mo. 


To the right you see an 
illustration of the beautiful 
Aut-AmericAn Reproducer. 
This is a cone type speaker 
with filter system built in. 
Assures fine tone qualities, 
lasting protection against high 
voltages and freedom from 
burnt out windings. Has hand- 
some all-metal case. A unit 
adjustment screw allows per- 
fect balance with any set. 


Rauland-Lyric, 
Price. . $9.00 


Rauland-Trio 
Impedance Unit. 
Price... .$6.00 


Audio Trans- 
former, all ratios, 
Price... $4.50 
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TRADE MARK 


(Top) The 


(Left) ewe 


radiowitht 


Power. 


At-American Socket “B” Power 
employs the long life Raytheon 
tube principle of rectification. De- 
livers 180 volts. Noiseless, clean, 
low-priced. 

* & * 

Every Att-AmericAn Audio 
Unit assures natural reproduction 
and smooth, flawless amplification. 
Guaranteed electrically and me- 
chanically perfect. 


You will find that it means last- 
ing satisfaction and money saved 
to use the products of Att-AmeER- 
IcAN. Ask your dealer to show 
them to you. 


4209 Belmont Avenue, Chicago, Illinois 


new 


popular cone type 
Reproducer sella 
or $25.00. 


your 
is effi 


cient Socket B 


Price... $27.50. 

Prices slightly 

higher on West 
Coast, 
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Transformers 


H.F.L. C-16 Audio Transformers 
and C-25 Output Transformer— 
New Companions of a Great Circuit 


H.F.L. C-16 is the most efficient Audio 
Transformer built. It carries signals at 
highest volume and lowest amplitude with- 
out blasting or developing harmonics. 
Operates with all power tubes as well as 
standard tubes. 

H.F.L. C-25 Output Transformer handles 
the voltage output of power amplifying 
tubes, at the same time matches the im- 
pedance of the average speaker to the 
tubes. Protects loud speaker unit without 
reducing plate voltage. 

Mechanical features of these two trans- 
formers are: A coil designed and treated 
to exclude moisture and withstand heavy 
electrical surges without breaking down— 
complete magnetic shielding to avoid in- 
terstage coupling—terminals brought out 
so as to insure short leads. 


Endorsed by America’s Leading Engineers 
—Guaranteed by the Manufacturers 


fhe new C-16 and C-25 
Transformers will 
work in any circuit 
and will improve 
any Radio 
Set. = 


“~ PRICES 
. H-210 Tran. $8.00 
H-215 Tran. 8.00 
Set Builders vas mre 
we... Bi 
and Dealers L-430 R. F. 
Transform. 5.50 
If your jobber cannot C-16 Transf. 8.00 
supply you with H. F. L. C-25 Output 
Transformers, write us for Transform. 8.00 
mame of nearest jobber. 


High Frequency 
Laboratories 
135D NORTH WELLS STREET 
CHICAGO, ILL. 


Letters from Constructors 
(Continued from page 646) 
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patented but I do not really know whether or not 
it could be patented. But this is not the first time 
I have picked up a magazine or newspaper and 
have seen where my ideas had been put into effect, 
not only in radio but other electrical appliances. 
I hope you will pardon me for taking up your 
time with this letter, but when I saw that circuit 
in your magazine, it surely was the “straw that 
broke the camel’s back,”’ and I just had to tell you 
about it. I guess there is nothing I can do about 
it now, but let Mr. Gomez carry away the honors. 
M. Joun CAstTLe, 
116 East 61st Street, Seattle, Wash. 
(Mr. Castle accompanied his letter with two of 
his hook-ups and several photographs; one of each 
is here reproduced. His letter illustrates the fact 
that when many experimenters are working on the 
same lines independently, they are apt to reach 
the same conclusion independently. The history of 
many modern inventions is a neck-and-neck race to 
the patent office, with Federal judges picking the 
If you have invented a workable improve- 
ment in radio, protect yourself by publication at 
the earliest moment, whether you are seeking the 
cash or only the credit.—Ep1Tor.) 


THE EXPONENTIAL HORN 


Editor, Ravio News: 

The Exponential horn of square cross-section, 
described in October Rapio NEws, was constructed 
by the writer, and is well worth the time and 
trouble of building. The tone quality is wonderful 
and far superior to any other type I have listened 
to. A Baldwin type-C unit, also a base of the 
Magnavox R3 were used; the results were excep- 
tional in both cases. 

small knife, well-greased, was used to cut 
the beaver board; thus making it slide through the 
cut very easily. The outside of the horn was 
covered with wall paper of the same pattern as 
that used in the room; and the bell of the horn 
was finished with the same border, inside and out. 

A. Davey, 

160th and Mansfield Ave., Harvey, IIl. 


Editor, Rapio News: 

I have constructed one of the square exponential 
horns, using three-ply cottonwood and _ Splitdorf 
unit, and find that it makes a_ splendid loud- 
speaker, giving very true tone and unlimited vol- 
ume; yet very clear and sweet when throttled 
down, I stand it up, with a sounding board like 
a piano’s over the top, which diffuses the music 
and does away with the “speaking-at-you” feeling 
which so many loud speakers give. 

. Barcray, 
1324 Lyall St., Esquimault, B. C., Canada. 


Editor, Ravio News: 

I have just finished and placed in operation one 
of these horns, following the directions. The tone 
and quality of reproduction received from this 
horn is even better than orthophonic music repro- 
duced from records and has my $55.00 loud speaker 
backed off the board. Can heartily recommend the 


-horn to anyone that wants the best in radio music. 


VALTER J. STANTON, 
111 West Plume Street, Norfolk, Va. 


JOYS AND WOES OF CORRESPONDENCE 
Editor, Rapvio News: 

I regret my last letter to you because of the 
correspondence received from practically every 
state in the union, Alberta (Canada), Mexico, 
Germany, Warsaw (Poland). I want to tell you 
tht I did not realize the scope of your magazine 
until, like a darn fool, I wrote about my expe- 
rience with the Tropadyne. Since then and until 
this day I have letters to answer regarding my ex- 


| Deriences, published in your February issue. 


also want to thank you for the advertising; 
this article afforded me the opportunity to buy 
unsatisfactory sets, and this has enabled me to 
pick up intermediate tunable transformers which 
are now off the market. The construction of these 
sets, which I pick up, leads me to think that the 
average radio constructor needs more education; 
because I take a set completely wired which fails to 
work and rewire the same. It then works equally 
as well, or better than my own, which has all- 
home-made transformers. Tube for tube, car- 
rying the same voltage, there is not in my expe- 
rience of the past eight or ten years, any set that 
can do more than the Tropadyne; and mine oper- 
ates on a 24-inch-square diagonal loop with a 
ground connection on the inner tap of the spiral. 
E. A. SCHNELL, 
2349 Charleston Ave., Toledo, Ohio. 


: BUT IT’S A LIVELY CORPSE 
Editor, Rapto News: 

I have read with great interest the editorial on 
page 321 of your October issue and thoroughly 
approve of it. It is good to hear you say that 
the parts business is coming back; for it has be- 
come steadily more and more difficult for the 
amateur to get parts for experimental work. I do 
not mean serious experimental work; I mean just 
play. Radio was a godsend to the family man a 
few years ago. It gave him something to fill up 
his evenings. Fooling around his kitchen labora- 
tory was great stuff and made for happiness in 
7, a home where boredom had previously pre- 
valled, 
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Selectivity and Stability 


The “bypass” condenser plays an im- 
portant role in every tuned radio fre- 
quency amplifier — because it governs 
the selectivity and stability. — An indi- 
vidual “bypass” condenser should be 
employed for each radio frequency 
amplifying tube. 

AEROVOX “bypass” condensers, sealed 
in Bakelite, are particularly etfective in 
radio frequency amplifiers because of 
their construction. 

They are non-inductive — impervious 
to moisture and are available in all 
capacities up to 1 mfd. and rated at 
200 volts D.C. 


“Built Better” 
70 Washington St., Brooklyn, N. Y. 


DUO-POWER 


B CURRENT SUPPLY 


$29.50—Slightly higher west of | 
the Rockies 
i constructed and dependable in 
operation. Embodies all the latest improve- 
ments in B Power Unit manufacture. 
Adaptable to any receiver requiring up to 
180 volts at 60 mils. Easy to install. Fixed 
resistances insure selection of proper volt- 
ages for any set. 


BOUTIN ELECTRIC COMPANY 
724 So. 4th St. Minneapolis, Minn. 


User agents wanted, Write for very 
attractive agency proposition. 


Sturdily 


A Laborato. 
7oomean 


Insure Distortionless Amplification and 
@ clarity of tone not obtained through any 
other resistances. All capacities 12,000 Ohms 
and up. List price $1.50. Special sizes to order. 
Write for full information. 


Cresradio Corp., 166-32 Jamaica Ave., Jamalea, N. Y. 
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But it seems to me that you have missed one 
feature that has hurt the amateur builder more 
than any other. I refer to the practice, of some 
radio papers and radio departments in newspapers, 
of giving insufficient details in their hook-up 
designs, These papers are evidently intent only 
on selling kits or special parts for certain, par- 
ticular advertisers. 

That would be harmless enough, were it not for 
the adventurous, play, psychology of the amateur, 
who does not want to assemble parts, but wants 
to use the same old parts over and over, or pick 
up parts where and how he can. In other words, 
he wants to experiment. If he liked only the radio 
programs he would buy a set and be done with it. 
In many cases, he buys a set for his family, and 
then amuses himself to his heart’s content with 
DxX-hounding and other foolishness—useless, but 
lots of fun. 

And—incidentally—he spends a lot of money. 
He buys all of the new parts that are advertised 
and tries them out on his sets. It would pay set 
manufacturers—and would be a _ boon to amateurs 
—if these facts were recognized and acted upon. 
That is to say, it would stimulate part buying 
enormously if hook-up designs in the radio papers 
would give building details; i.e. coil diameters, 
turn numbers, size of wire, spacing, etc., con- 
denser capacities (Beg pardon, but Rapvio News 
does so.—EpitTor) and so on, so that the builder 
could go ahead and try his luck. I know Raprio 
News does this to some extent (not as fully as 
this “faithful reader’? would like, but to some 
extent). But many of the other papers give ab- 
solutely nothing except an advertising write-up 
for the purpose of selling a kit or some special 
parts, which will invariably be found advertised 
in the same issue. 

It is that, and nothing else, that has killed the 
parts business. FraNK PATTERSON, 

113 West 57th St., New York, N. Y. 


TRANSPACIFIC WORK ON THE 
INFRADYNE 
Editor, Rapio News: 

I am a constant reader, and like Mr. Willington 
of West Vancouver, I have heard Australian sta- 
tions for over two years. By official report from 
Tokio, I was the first to report reception of the 
three Japanese stations, which was on Aug. 6, 1925. 
They threw a cable back at me, and were willing 
to pay for a reply. This was on a five-tube Freed- 
Eisemann. I have now a ten-tube Infradyne, which 
I constructed myself, using Quadraformer coils 
and a Silver-Marshall oscillator coil; taking out 
the rotor and winding 7 -turns of No. 26 D.S.C. in 
the slot just below grid and plate windings, which 
gave considerable more kick. 

If Mr. Staves wishes to ship his set up here, I 
will get him Australian stations with it, or any 
other half-decent set of five or more tubes. Static 
was bad last night, but I sat up and listened to 
Australia, turning from one station to another 
(List enclosed of reception, with program numbers, 
ttc., of seven Australian stations) and made the 
notes, a copy of which I am sending to 3LO, 
Melbourne. I can get most of these consistently 
at this time of year (Aug. 29) nine nights out 
of ten. They are not always good, but I can hear 

em, I have quite a bunch of verifications. 

. A. BLACKINGTON, 
Box 51, Wrangell, Alaska. 


RECEPTION IN INDIA 


Editor, Rapio News: 

I send you two programs. of the radio stations 
on the air in India, trusting they will be of in- 
terest. The local 7BY is very powerful, and can- 
not be cut out to get Calcutta or Colombo (Ceylon) 
on the usual type of receiver, though I haven’t 
tried a superhet. This complaint comes in even 
from places 100 miles distant. 

The stuff they broadcast is quite good so far, 
but does not possess variety. I enclose a snapshot 
of my receiver (two R.F., detector, three A.F.), 
on which I have tuned in Moscow, Leningrad, 
Vienna, Barcelona, Prague, duly confirmed, and 
several other unidentified stations. 

I am rather keen on the Strobodyne, which seems 
a red-hot circuit. My receiver was made up when 
I was in London with the aid of my chums, and 
still uses the original tubes (Cossor and B. T. H.) 
which have served from 1922 to 1927. It has a 
wavelength range from 80 to 7,000 meters, with 
different coils. The ‘“‘A” battery is charged from 
230-volt mains. As soon as get a_ super, 
intend “hogging it’? for more DX, but down your 
way. 

I have been one of your keen readers since 
1922, when I last won a prize in your other great 
magazine, SCIENCE AND INVENTION. Wishing you 
the best of luck. 

J. R. D. Wapra (Barrister-at-Law), 
7 Marine Lines, Bombay, India. 

(The photograph sent by Mr. Wadia was too 
small to reproduce clearly: the set is of typical 
European stvle, with tubes on the panel and 
numerous controls. Many foreign letters complain 
of inability to separate stations hundreds of miles 
and nearly as many kilocycles apart.—ED1TOoR.) 


NEW QRAs 
5AQW, (portable) George W. Fahrnbel, 
2126, Auburn, Ala.; 15 watts. Pse QSO. 
NC-3AQ, Montrose Werry, 217 Delatre St., Wood- 
stock, Ont., Canada. 80 meters. 


Calls Heard 


OAPY, F. J. Hinds, 3337 Oak Park Blvd., Berwyn, 
Ill. (September); oa-2to, 2ui; 2yi, 3es, 3wm, 
7Jcw; oh-6bdl; oz-4ac; kzet; pjc; Xen-oqq. 
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Stradivarius 


“Ibe Advanced Hi-Q* Six 
BOTH CUSTOM-BUILT! 


The Hi-Q SIX—the newest advance in 
radio—four completely isolated tuned 
stages— Automatic Variable Coupling 
—symphonic amplification. This non- 
oscillating, super-sensitive receiver 
assures maximum and uniform amplifi- 
cation on all wave lengths and estab- 
lishes a totally new standard of tonal 
quality. 


Hi-Q*: High Ratio of Reactance to Resist- 
ance. High ratio—great selectivity—loud 
signals. 


Associate Manufacturers 


eg ll e. 2 % 


UST as Antonio Stradivari 
gave the priceless CUSTOM- 
BUILT violin to musicians of his 
day, so does Hammarlund-Roberts 
offer music lovers of our day the 


CUSTOM-BUILT Radio— 
the advanced “Hi-Q Six”’ designed 


by ten of America’s leading manu- 
facturers — made with America’s 
finest parts — incorporating every 
modern constructional feature — 
and built under your own eyes 
from plans so complete, so exact- 
ing and so clear-cut that the only 
outcome can be absolute radio per- 
fection. 


In addition to its unprecedented 
performance, the Hi-Q Six offers 
equally unprecedented economy, 
for by building it yourself you can 
save at least $100.00 over the cost 
of fine factory-assembled sets. 
Complete parts, including Founda- 
tion Unit of chassis, panels and all 
wire and special hardware, cost 
only $95.80. 


The Hi-Q Instruction Book tells the 
complete story with text, charts, dia- 
grams and photos. Anyone can follow 
it and build this wonderful instrument. 
Get a copy from your dealer or write 
us direct. Price is 25 cents. 


Mammariund 


ROBERT 
Hi.Q’ SIX 
HAMMARLUND-Ropserts, INC. 
1182-C Broadway New York City 


UNTIL DEC. 


Think of it, an $8.50 value, yours 
without cost. WHY? The one best 
way to acquaint you with VOGUE 
quality is to make our offer so in- 
teresting that you just can’t resist. 
Then you'll tell your friends of their 
marvelous results and your friends 
will ask their dealer 
for VOGUE tubes 
and that’s our re- 
ward. We only ask 
that you purchase 
the 3-201-A oF 
our combination 
= matched set at the 
regular price of 
$1.75 each and the 


FREE! 


AMAZING INTRODUCTORY OFFER 


25th ONLY 


power and superdetector selling for 
$4.50 and $4.00, respectively, are 
yours FREE. This beautifully 
packed set makes an ideal Xmas 
gift. Thus we extend our offer until 
December 25th. 


X300 


FULLY 
GUARANTEED 
ll lll eee Oe ee 


Allan Mfg. Co., 102 N. 5th St., 
“-) J Harrison, N. J. 


Visa I Enclosed herewith is $5.25 for which 
please send me prepaid one combina- 

} ] tion matched set. 
ov I OMG» .<.0.c0.vviccescdesesdescscese 
=. EE EP Ctr e re CoCo ree 
OE vn ccnctbccdesdbenesneeeee es 


Still the Superior 
Audio Amplifier 


Use it in the Strobodyne and 
all other circuits 


After three years, Daven Amplication 
is still the most faithful audio ampli- 


No matter what your favorite 
circuit Daven Amplification will 
improve it. Only with Daven can 
you get shookutely straight line am- 
plification over the entire audiable 
range. No motor boating on good 
“B” Eliminators. 

Daven Amplification is now engineered for 
either AC or DC Tubes, for use with “B” 
Eliminators or Batteries. With AC opera- 
tion, the new Daven AC-15 Tubes are used 
in the first two stages and an AC-10 or 
Mu-6 in last stage. 


THE TRANSPARENT RESISTOR 


Glastor, made only by 
Daven by a secret pro- 
cess makes the glass 
itself conductive. Glastor 
cannot change in value, 
cannot become noisy 
while the glass remains 
intact. 


Make your last change 


Replace your resistances 
now, it will be the last 
change as long as the set 


fier. 


is in a —, is 
The DAVEN sive 


BALLAST 


Good for life 


The Daven Bal- 
last, the Standard 
Filament Control 
will not burn out. 


Good for the life of any set. Made in 5 
sizes to control from 1 to 5—5 volt tubes. 
ee with or without special mounting as 
shown. 


at your dealer or sent 
Free Catalog direct upon request. 
The Line of Mecid 


AV ADI | 
wctun “Resistor Specialists” seaus mort 
143 SUMMIT STREET NEWARK, N, J. 
CUAVATAWAVAVAVAVAUAVAVAUAUAUAUAVAVAVAVAUAVAVAVaVAVAUas 


What’s New in Radio 


(Continued from page 597) 


tiometer till little or no current flows in the 
plate circuit. When the cell is illuminated, 
its resistance changes. and the grid bias on 
the amplifier tube changes; as a result, the 
plate current increases and operates the elec- 
tromagnetic relay. This relay circuit can be 
used to regulate artificial illumination—that 
is, to close the lighting-circuit switch when 
the intensity of the natural illumination 
falls below a predetermined value. Another 
interesting and useful application is its use 
as an optically- controlled counting device. 
With this simple mechanism it is possible 
to record accurately the number of times a 
shadow is cast upon a given point. 

The second, or neon “glow” type of tube, 
provides a highly-efficient source of cold 
light which may be readily modulated. That 
is, these tubes are of such design and are 
filled with the gas at such a pressure that 
the light intensity varies most readily with 
the voltage applied. The response to such 
voltage changes is practically instantaneous, 
with the result that the tube is most valu- 
able in a variety of applications. 

In operating the neon glow tubes, they may 
be placed in either direct- or alternating- 
current circuits with voltages which are ob- 
tainable in the ordinary radio amplifiers. 
They are used in television, telephoto and 
other places where a modulated light source, 
or “light valve” is required. 


POST-CARD RADIO RECEIVER 
IS LATEST NOVELTY 


N the novelty field of radio, the post-card 

receiving set is one of the latest develop- 
ments to make an appearance. The one 
illustrated in these columns has been re- 
ceived recently from Germany. 

In appearance this unusual receiver re- 


Radio-Post-Card 


meee, 
wo. J 


TUNING 


4 
ooo” 


Complete crystal receiving set built in post- 
card size; dotted lines in illustration 
show location of wiring and coil 


Illustration courtesy Willy Zobisch (Dresden, 
Germany). 


sembles the average illustrated post-card. 


. It is the standard size (5/%x3%inches), 


and the chief difference between it and the 
usual post-card is in its thickness and 
weight, which are slightly greater. The 
back of the card is decorated with a pic- 
ture, and on the front a line divides the 
card in two sections. Space on the right 
side of the line is for the stamp and 
address, and on the left side of the line are 
the tuning controls and four points of elec- 
trical contact. Also, there is ample space 
to write a short message. 

Electrically the post-card receiving set in- 
corporates an efficient crystal receiver. The 
tuning inductance of the set is a spiderweb 
coil, the detector of the adjustable galena- 
crystal type, and the tuning control is a 
slider which makes contact with the various 
turns of wire on the coil. The coil is 234 
inches in diameter and wound with No. 28 
enameled wire. At the point where the 
slider makes contact with the coil, the 
enameled insulation has been removed from 
the wire. 

For operating the receiver the only acces- 
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censed by Techni- 
dyne Corporation 
ander U. S. Pa- 
tent 1593658, 
July 27, 1926. 
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Accuracy! 


ROYALTY VARIABLE 
HIGH RESISTANCES 


The foremost radio experts 
specify these resistances and 
give them their unqualified 
endorsement. 


This is because of their re- 
markable accuracy and reliabil- 
ity wherever variable high re- 
sistances are required in the 
circuit. 
1—Same resistance always obtained at 
same point, 
2—Resistance element not exposed to 
mechanical wear, 


A range i every purpose—A to L. 
Type E $2. All other types $1.50. 
Write on hook-up circular. 


Automatic — 
Control 
FOR CHRISTMAS 


The gift of gifts for the set owner 
Makes radio more convenient because it handles 
the switching of the trickle charger and B 
eliminator automatically. Controls charger or 
eliminator separately or both in combination. 
When the set is turned on the trickle charger 
is cut out and the B eliminator is switched in. 
When the set is turned off the trickle charger is 
cut in and the B eliminator is switched off. 

5 Better _——— and greater satisfaction are 
: assured, The A battery is charging when the 
¢ set is not in use. It is always ready with 
plenty of kick when the set is turned on, The 
B eliminator is on only when the set is in use; 
the tubes last longer and give better service, 
and there is no waste of power, 
No. 444. Series 


YAXLEY MFG. rere 
Dept. N, 9 So. crane im es hares 


RADI 


—just off a press. Shennmnels 
of marvelous aot ome in nation- 


It's a ally advertised goods. AH the 
—— LATEST IN RADIOS and| 
yin adio equipment. Lowest whole-; 
All about trouble finding. sale prices. 

E Log and 


Call Bo 
elog. Get your copy.to-- 
day. Send postcard now! 
‘American Auto & Radio Mfg. Co. 


HARRY SCHWARTZBERG, PRES. 
Dept.’ 103 American Radio Bidg., Kansas City, Me. 3 


Insure your copy reaching you each month. Sub- 
scribe to RADIO NEWS—$2.50 a year. Experi- 


menter Publishing Co., 230 Fifth Ave. N. Y¥. C. 


Radio News for December, 1927 687 


sories required are aerial and ground con- 
nections and a pair of headphones. Leads 
are connected from these to the four metal 


mene ienge ggeooliecny ae A HIGH-POWERED 10-TUBE 
corti seek teen. ates ae see de MODEL FOR 1928 


strength of the signals is greatest. 
This receiving set has been actually tested, 
and found to operate on local stations in 


this city. 


™ STANDARD ADMIRALTY MODEL 


NORDEN-HAUCK 
IMPROVED SUPER-10 


LICENSED UNDER HOGAN PATENT 1,014,002 
“Highest Class Receiver in the World” 


This new and advanced design brings to you all the luxury and performance you 
could possibly desire in a radio receiver. Absolutely nothing has been omitted to 
provide supreme reception—a new standard previously unknown. 

The up-to-the-minute engineering principles found exclusively in the improved 
Super-10 are comparable to the high compression head and super charger in an 
automobile engine. 


Front — of . gp gpg 4 meen loud In the Norden-Hauck Improved Super-10 you have 
ee eee ee nee ee enero —Wonderful Selectivity 
Illustrations courtesy Temple, Inc. —Faithful Reproduction with any Degree of Volume 
—Signals received at only one point 
D —Two major tuning controls for all wave lengths 
NEW HORN SPEAKER IS SHAPE —Wave band 200/550 meters (adaptable down to low waves and as high 
LIKE DRUM as 6000 meters with removable coils) 
pinnae the Bast or penn —— Material and workmanship conform to U. S. Navy specifications. 
have been made in the design of lou : $ 
: i d Super-10 is sold complete as a manufactured receiver, or we are glad 
ean’ — these _ — ein ‘tame fit ar and all engineering data for home construction. 
ments which are not on y much more decora- i ‘ A . ; 
tive in appearance, but provide more realis- ‘Upon request, new attractive illustrated literature will be promptly mailed to you 
tic reproduction. These improvements have without cost or obligation on your part. ; 
not been confined to any particular - of Tear off and mail today— 
loud speaker; but are found manifested to ‘ r 
: : ; nquir 
a greater or lesser extent in all designs, in- Your correspondence inetd NORDEN-HAUCK, Inc., 
cluding those of the horn, cone and baffle- for further information is Marine Buioc., Puita., Pa, 
board construction. cordially invited Gentlemen: 
Today, an examination of the newest cone- CO Without obligati 
’ } ‘ r : gation on my part send me com- 
and horn-type speakers will show that they Write direct to plete literature on the new improved Super-10. 
often present a very similar appearance. CK, INC ee ; 
: e .00, s me, postpaid, 
Speakers of both classes will be found NORDEN HAU . complete Blue Prints and operating instructions 
within cabinets of similar design, and also ENGINEERS for the new improved Super-10. 
in metal drums of similar appearance. al , : 
Builders of the Highest Class [] I enclose $1.00, for which send me Blue 
sondere Alnehiene a e c ae 1 scam 72 
to tell whether it is of the horn or the cone MARINE BLDG.., PHILA., PA.; U.S.A iiss eee 


Cable: Norhauck 


Address 


Eb ED ee 


THis 


There’s a big-pay job and a future of un- 
limited possibilities for ambitious, capable 
men in the electrical field. Our FREE 
booklet, YOUR FUTURE IS IN ELEC- 
TRICITY, describes these opportunities and 
tells you how you can win success in this 
fascinating field. The booklet also describes 
the CROFT LIBRARY, America’s standard 
reference library and home-study set on 


alo devel ae es dn-thie bie: detelon practical electricity. 
evelopment is shown in , 
at Facog p Be ymnes as the Tyrman Ten, 9 In Line, | This famous 8-volume set gives you a com- 


5 
Pr Ui 
‘ELECTRICTY, 


Y aini a ly 7c 
Camfield, Silver-Marshall, Karas, Carter, Daven, Aero plete electrical training at a cost of onl; 
seven ah numerous others. All nationally advertised radio a day. 59,000 sets now being used by 
parts and accessories are listed and described. Everything beginners as well as experts throughout the 
worth while in Radio now in stock and ready for shipment. country. Send for descriptive booklet TO- 


Orders filled and shipped same day they are received. DAY. It’s FREE! 


LOWEST PRICES given to Set Builders and Dealers. 
Write today for this catalog. McGRAW-HILL BOOK CO., Inc. 


Miller-Welles Co., 20-M W. Kinzie St., Chicago, Ill. Dept. R 370 Seventh Ave., New York City 
RADIO—SETS—PARTS ’ T 0 W E a4 on 
Dotted 1 ites te 5 die tae: will Eliminators at amazingly low prices O 
otted lines indicate shape of th it aauon prc Tg re 
is housed inside the drum. U is the speaker Pe oe ee le ON SALE EVERYWHERE 
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HELPING YOU, SIR, 
(i) ee 


Easier Profits 


Because the DEALERS’ PER- 
SONAL EDITION will show you 
the number and purchasing power of 
prospective customers—we will at- 
tend to many selling details— 


You will know your customers. 


Quicker Turn-over 


Because we will tell good radio buy- 
ers in your vicinity about you—then 
they will come first to your store— 


Your customers will know you. 


Easier Buying 


Because we will help you gain greater 
dividends from your stock-buying 
dollar — practically —tell you the 
standing of every manufacturer and 
his products— 


You will know your manufacturer. 


To Help You, Sir, To— 


Know what your customers will de- 
mand next month—in sets, in parts, 
in accessories—a quarter of a million 
RADIO NEWS readers buy what 
is advertised in RADIO NEWS— 
put in your reservation now for this 
free dealers’ edition. 


GOOD ONLY IF 
ATTACHED TO 
YOUR 
LETTERHEAD 


RADIO NEWS, Merchandising Dept., 
230 Fifth Avenue, New York City. 


By DAMS. .cccccccccvccecsesccece 
My address... .cccccceccsccccccsccces 
BEG BEG... «0:0 8006008000000 5000800 


(Please make sure I receive the first 
issue of the DEALERS’ PERSONAL 
EDITION promptly—I want. your fine 
buying chart, which is to be in the 
January number.) 


R. N. M.—12/27 
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A your service: The equivalent of 

a merchandising expert in the Jan- 
uary number of the DEALERS’ PER- 
SONAL EDITION—that’s the story! 
Fill in the coupon below and we will 
send you the new DEALERS’ PER- 
SONAL EDITION. It will give you 
a merchandising service absolutely 
gratis—a service you could not dupli- 
cate in any other trade magazine. 


Saha i sr 


This dealers’ edition is made up spe- 
cially for you. It is just chock-full 
of market research—practical selling 
helps — profit-making plans — knowl- 
edge expensive to learn through per- 
sonal experience—and it is absolutely 
free. 


Without a penny of cost to you we will 
send it to you, but be sure to attach the 
coupon to your letterhead. No obliga- 
tion. Mail the coupon now, in time for 
the first issue, out December 10th. 


DEALERS’ PERSONAL 
EDITION 


a iat 
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type. However, if the front cover is re- 
moved a horn-type reproducer of improved 
design will be found. 

The speaker is built within a cylinder 13 


inches in diameter and 7 inches deep. The | 


case is of metal and has a dull brown finish. 
[t is mounted on a base of walnut, which is 
two inches high. The front of the speaker 
is covered with a silk mesh which is 
stretched tightly over a wire screen. 

The loud-speaker unit and the horn of 
the speaker are both of modern construction. 
The speaker unit is of the non-adjustable 
electromagnetic type, and the horn is of the 
semi-exponential design. ‘The air column of 
the horn has been coiled in order to provide 
it with the length which is required for 
good reproduction. 


—_— 


IMPEDANCE LEAK IN AUDIO 
STAGE A REMEDY FOR 
“MOTORBOATING” 


6é OTORBOATING,” that disturbing 
noise heard in many loud speakers, 
which resembles the sound of a motorboat’s 
exhaust, is largely responsible for the fact 
that audio-frequency amplifiers of the re- 
sistance-coupled type are not more popular 
with broadcast listeners than they are. 
With resistance coupling it is possible to 
obtain amplification which is practically free 
from distortion; provided, of course, all 
parts of the amplifier are correctly designed 
and operated. Another advantage of, the 
system is that it is very simple and inex- 
pensive to construct. On the other hand, 
when a resistance.coupled amplifier is op- 
erated in connection with plate (“B”) 
socket-power units, “motorboating”  fre- 


EAN ARR FON 


HA 


This simple device has been designed to 
reduce the ‘“‘motorboating” effect in resis- 
tance-coupled amplifiers. 
Illustration courtesy Daven Radio Corporation. 


quently results. In some cases the effect 
is hardly noticeable, but in others it en- 
tirely ruins reception, 

Both the cause and prevention of “motor- 
boating” have been subject to considerable 
discussion and experiment on the part of 
radio engineers. Also, many methods for 
eliminating the effect have been presented. 

The instrument illustrated in these col- 
umns provides a very simple means of re- 
ducing “motorboating,” and usually it will 
be found effective. It consists of an im- 
pedance leak which may be substituted for 
the grid leak in the second stage of ampli- 
fication. The unit is easy to install, since 
it is provided with a contact which will 
fit in the clips originally used for the grid 
leak. This makes it possible to make the 
necessary alteration in the amplifier without 
changing a single wire. 


Why do other good “B” Eliminators 
sell for as much as $65.00—while the 


Ferbend sells for $12.50? «.« « 


iw Your Proof of ‘ 
Lasting Satisfaction 


Have been using one of your Eliminators for 


Generally accepted in the minds of the 
radio. public is the fact that ‘‘B’’ Socket 
Power is best from every standpoint — 
convenience, lasting satisfaction, better re- 


: : over a year and it has given excellent service, 
ception. here remains only the question William M. Biggs, Rensselaer, ind. 
of price. Of the best ‘‘B” Eliminators, Your Eliminator is the best yet. Have had 


many are as high as $65.00, while the 
Ferbend—which is equal to any, not only 
in operation, but in’ quality, durability, 
workmanship and appearance—sells for 
only $12.50. 

Original cost less than half of any equipment 
of similar quality; lowest maintenance cost. 
Sooner or later you will change to “B” Socket 
Power. Why pay the difference? 


Model III for all sets using 90 volts, $12.50. 
Model IV for extremely large sets and sets using 
power tubes; delivers up to 180 volts, $17.50. 


Tested and approved by the Rigid 
Laboratory Tests of Radio News 


four makes all higher priced and all were 
noisy. No hum in the ““FERBEND.’ 
G. Connan, Pertiand, Ore. 
Eliminator ordered December 28, 1925, is still 
working like new. 
R. L. Welsh, Youngstown, Ohio. 
Well pleased with Eliminator purchased from 
you a year ago. It gives as good if not better 
results than one a neighbor has for which he 
paid — 00 
A. H. Falkenhainer, Des Moines, lowa. 


The first Ferbend B Eliminator is 
im Still in use and giving good service. - 


7 FERBEND ELECTRIC Co., 
: 425 W. Superior St., Chisson Ill. 


and-Popular Radio. Daina Send $12.50 Model. 
, Dispense Send $17.50 Model 
See Your Dealer or Send Direct | ........... Send at once. Payment enclosed. 
Shipment made direct on receipt of price, or I ............ Send C. O. D. 


C. O. D. if preferred. Use for 10 days to con- 
vince yourself—if unsatisfactory, write us with- ‘ 


in that time and purchase price will be refund- Name 
_ed. Send Coupon TODAY. 
FERBEND ELECTRIC COMPANY sates Pee Masaki ola 4i ae 
425 W. Superior St., Chicago, Ill. 1 City. State 


CODE QUICKLY LEARNED 
Ps THE 


New! PORTABLE 


TELEPLEX 


The ONLY instrument that REPRODUCES 
actual sending of expert operators. Sends mes- 
sages, radiograms, etc.—5 to over 80 words per 
minute. FIVE TIMES as many words on one 
tape as any other instrument, and SIX _ are 
furnished. Quickest, easiest way to learn Morse 
or Continental code, and to increase speed. 
Eliminates months of tedious practice. Satis- 
fied users everywhere. Used by U. S. Navy. 
Fully guaranteed. 
Write for Booklet N. R. 


TELEPLEX CO. 
76 Cortlandt Street New York City 


Insure your copy reaching you each month. Subscribe to Radio News—$2.50 a year. 
Experimenter Publishing Co., 230 Fifth Avenue, N. Y. C. 
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BLUEPRINTS OF 
INEXPENSIVE 
DX RECEIVERS 


THE FIVE-TUBE DIAMOND 
OF THE AIR, a very selective cir- 
cuit of thrilling tone quality, that 
brings in distant stations to the 
great delight of the fans, is easily 
built, in fact can be constructed in 
a couple of hours. The authorized 
blueprints that make this speed and 
efficiency possible are just off the 
press and will be shipped at once, 
together with a booklet of full tex- 
tual exposition of construction, in- 
cluding winding of coils, how to con- 
nect coil terminals, what values of 
condensers and resistors to use, etc. 
If you want a tone quality set that 
will give you great enjoyment, be 
sure to build this five-tube Diamond 
of the Air. The receiver consists of 
a stage of tuned radio frequency 
amplification, a specially sensitized 
detector, first stage of transformer 
audio and next two stages of re- 
sistance audio. It is easily adapted 
to playing phonograph records on 
your speaker. Get acquainted with 
this NEW delight. 


THE FOUR-TUBE DIAMOND 


represents the most that is obtain- 
able from four tubes. A stage of 
tuned radio frequency amplification, 
a specially sensitized detector, and 
two stages of transformer coupled 


audio. Follow the diagrams as 
shown in the blueprint and you 
can’t go wrong. You will be 
amazed at the results. Build the 


set from parts that you have. Full 
instructions cover utilization of 
such apparatus. Thousands are 
eager to build an economical set and 
this one is the most economical in 
cost of construction and upkeep. 
where one considers the surpassing 
results. Works splendidly from bat- 
teries, with either type 99 or type 
O1A tubes, and can be used with 
A and B eliminators, power packs, 
etc., with great success. 


Look Over Both of These 


blueprints and read the text in both 
cases before choosing the receiver 
you are to build. 


SEND NO MONEY! 


Just fill out the coupon below, and 
note what you get FREE! 


Guaranty Radio Goods Co. 

141 West 45th Street, New York City 

Please send me one newly-printed official 
blueprint of the 5-tube Diamond of the 
Air, one newly-printed official blueprint of 
the 4-tube Diamond, and the textual data 
giving full directions for constructing these 
sets. I agree to pay the postman 75 cents 
on delivery. Also, you are to send me, with- 
out extra cost. one Auto Strop Safety Razor, 


one blade and one automatic razor strop. 
LTE Se ERE ET Ee . 
BEANE ccacoastsccu leer bckan ete bene ee 
Me evcesinean eh aeyese SIRE. sss suew ee 


AUTOMATIC CODE INSTRUCTOR 
USES WAX PAPER TAPES 


N intrument of improved design for 

self-instruction in telegraphy has been 
recently developed. It will send a message 
of 400 words in the “Continental” code, used 
in radio, or in the “Morse” used in Amer- 
ican telegraph operation, at a speed which 
may be regulated from five to as high as 
eighty words per minute. The _ beginner, 
using the device for home practice, will find 
that it is not difficult to acquire speed and 
accuracy in a very short period of time. 

In construction the device is very com- 
pact and of pleasing design. It has been 
placed in a box, covered with green leather, 
which measures 11 x 8 x 7% inches when 
closed, and is equipped with a convenient 
handle. 


In design, the instrument comprises a 
phonograph motor with a sensitive speed 


regulator. The motor is employed to rotate 
rolls of tape on which are registered the 


View of code instructor with cover raised: 


A, vibrator; B, speed control; C, motor 
crank; D, “code roll’’ in operating position; 
E, extra code rolls. 

Iliustration courtesy the Teleplex Company. 


code messages which the machine trans- 
mits. Perforations in the tape cause a con- 
tact spring to make and break an electrical 
circuit, as required to produce the dots and 
dashes of the message. 

Specially-treated, waxed-paper ribbons are 
used for the tapes, and these will not wear 
out with ordinary usage. Each tape car- 
ries two rows of perforations, with the ad- 
vantage that the corresponding reading mat- 
ter is printed in opposite directions, thus 
avoiding the necessity of rewinding the tapes. 
When one side of the tape has been run 
through the transmitter it is necessary only 
to turn over the tape in order to send the 
message a second time. 

Many advantages are claimed for the tape 
system for self-instruction in telegraphy. 
In the first place, five times as many words 
are sent with one tape as are furnished with 
other instruments; and six tapes are sup- 
plied with each device. Secondly, in re- 
cording messages on the tapes expert 
operators send into specially-constructed per- 
forators which faithfully register the dots 
and dashes exactly as they are received. 
Thus the student receives the reproduction 
of actual sending with all of the human 
elements of error as well as the individual 
characteristics of the various operators. It 
should be explained that this is a decided 
advantage; for, if the sending were _per- 
fect, the beginner would find it very difficult 
to receive regular messages over the air, 
as few radio operators send perfect signals. 

When using this instrument, an external 
device is required to produce the sound of 
the signals; as the spring contact only makes 
and breaks the electrical circuit as required. 
If the beginner wishes to learn the radio 
(“Continental”) code, a buzzer and a bat- 
tery are usually connected to the binding 
posts provided on the device. On the other 


hand, a telegraph sounder may be connected 

if it is desired to learn the “Morse” code. 
Tapes are available, in both the Morse 

and Continental codes, for the instruction of 
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and 


Volume 


CENTRALAB 
TONE AMPLIFIER 


*SVERY owner of a set with two stages 
of audio amplification can work won- 
ders with a Centralab Tone Amplifier. It 
adds a power stage of amplification, which 
gives any set better tone and greater 
volume, without distortion, from ANY sta- 

tion tuned in. 
Using the -71 tube, the Centralab ‘lone 
Amplifier reproduces tone and volume so 
faithfully that the artist seems actually 
moved into your presence. 


1 One knob controls volume 
from whisper to maxi- 
mum. A tone filter pro- 


(Without Tube) 
In an_ attractive 
walnut finish 
cabinet that will 
harmonize with 
most sets. 


tects the speaker. Easily 
attached in a few minutes” 
without tools or altera- 
tions. A demonstration 
will convince you. 


At Your Dealer's, or C.O.D. 


Central Radio Laboratories 


Milwaukee, Wis. 


19 Keefe Ave. 


OF Your Set! 


Easier tuning —correct tube oscillation — more 
volume and clearness with an X-L VARIO 
DENSER in your circuit. 
Specified and endorsed by foremost radio authori- 
ties in all leading circuits. 


MODEL “‘N’’ VARIO DENSER Micrometer adjustment 
easily made, assures exact oscillation control in all tuned 
radio frequency circuits: Neutrodyne, Roberts 2-tube, 
Lrowning-Drake, McMurdo Silver’s Knockout, etc. Capacity 
range 1.8 to 20 micro-micro farads. Price $1.00. ; 
MODEL ‘“G’’ Obtains the proper grid 
capacity on Cockaday circuits, filter and 
intermediate frequency tuning in super- 
heterodyne and positive grid bias in all 
sets. Capacity range: Model G-1 
to .0001 Mfd. Model G5 .0001 te 
Mfd. Model G-10 .0003 to .001 Mfd. 
Price complete with grid clips $1.50. 
FREE Big, new 16 page book of wiring diagrams of 
popular circuits including the LOFTIN-WHITE constant 
coupled radio frequency circuit, Strobodyne, etc., sent free 
on request. 


X-L RADIO LABORATORIES 
2426 Lincoln Avenue Chicago, IIl. 


My big 1928 Radio Cat- 

alog, Call Book and Trou- 
ble Finder. 132 pages about 
Radio, Chock full of newest cir- 
cuits—kits, transmitter parts, short G=— 

wave outfits, eliminators and speakers, 
Thousands of bargains at lowest wholesale prices. 
Aregular Radio Encyclopedia—Free. Write today. 
American Auto & Radio Mfg. Co. 

HARRY SCHWARTZBERG, PRES. 

Dept. 105 American Radio Bidg., Kansas City, Mo. 


You can be quickly cured if you 


STAMMER 


Send 10 cents for 288-page book on Stammering 
and Stuttering ‘‘Its Cause and Cure.’’ It tells 
how I cured myself after stammering 20 yrs. B. N. 
BOGUE, 6974 Bogue Bldg., 1147 N. ttt St, 
indianapolis. 
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beginners, advanced students and operators. SS] >[]SSS>S SS. SSS SSS —S 0 = 
There is a selection covering more than 
100 commercial subjects. Some of the tapes 
have been designed to aid the person just 
starting to learn the code and others are 
intended to improve the efficiency, speed and 
accuracy of operators. Also, if desired, 


special tapes may be obtained. N M R . 1D 


MERSHON CONDENSER 


Fills an important place in the 
ELIMINATION OF BATTERIES 
and the 
IMPROVEMENT OF TONE QUALITY 


SAO 


Front view of the 3-foot cone speaker built 


from this kit in the RADIO NEWS Labora- + —— « 
tories. A properly designed eliminator will improve any radio 
‘ set—and can be built in one evening. Mershon condensers 
LOUD-SPEAKER KIT IS EASY will lower the cost and improve the quality—as well as 
TO ASSEMBLE enormously simplifying the construction. 
LOUD speaker of novel design, which Or if you buy an eliminator—look for one 


is intended for home construction, y 
has been recently introduced. It is a containing the MERSHON CONDENSER 


double, fixed-edge cone three feet in diam- 


eter, which is exceptionally simple to as- Mershon Condensers eliminate the hum in an 8 or 9 tube 
sembie. The illustrations on this page set, produced by an ordinary eliminator. 

show the appearance of the speaker which Th A ' 

eas seceubied in the Raps. News Labor ey are about one third the size of paper condensers of 
atories from the kit provided. equal capacity. 

In order to appreciate fully the sim- : : : : 
site ok the dodan i ie weenie te Oe It is — _ er Mershon Condensers in series for 
familiar with the method of assembly. extremely high voltage. 

5 ay following —. . briefly how Paper condensers are often affected by weather conditions, 

e cone may e made a 10me: S . 

tis-aabtn cmied «i tie. toninadiee especially dampness and heat, — Mershone are not. 
kit comprise a marked and _ decorated Mershon Condensers prevent “thumping” or “motor-boat- 
sheet of special paper for front of cone, ing” of B-Eliminators. 
38 x 38 inches; a marked sheet of special Th ‘H 1 +f . 3 
paper, for back of cone, for the same size; ey will greatly prolong the life of ordinary B batteries. 
the speaker unit; one back ring with latch, Mershon Condensers are self-healing, whereas when other 
er aan washers; 114 —- = forms of condensers are punctured they are useless and 
edging braid; one cone apex assembly; 
rubber bumpers; adhesive tape; one loud- must be thrown aan i 
speaker unit mounting; —— . Write today, addressing Desk RN 

After all of the essential parts have for FULL information, prices, etc. 


been secured; the construction may be 


started. First, the paper for the front and 

back faces of the cone should > removed D ' 

from the mailing tube. These sheets must | h 

be flattened by rolling them in the op- c \A A ( orporation 
posite way from which they were rolled; 


in doing this great care must be exercised be MEDFORD HILLSIDE, MASS. 


as, if they are rolled too tightly in the 
wrong direction, they are apt to crack. 


The back sheet may be prepared by 
cutting along the solid lines with a sharp $A. SUG 8554595 >=] SS SS 


pair of shears. Next lay the paper for the _— _ — 
front cone on the floor with the decorated NEW SUPER MACK SPRING AERIAL 
side down and cut out the sector (wedge- 
shaped piece) with a sharp knife. au mw g 

When the two sheets have been pre- 
pared as described place the front sheet 
on a smooth surface, such as a large table 
or the floor, with the decorated-rough-side 
down, and place upon it the cut-out back 
cone, with the two smooth sides facing 
each other. Care should be taken to see 
that the edges of the back cone coincide 


CT AAA AO A OD oT 


No. 60 $2.50 


GUARANTEED to improve distance reception of any set in any locality 


WNINTANT ED 


000060800066 


with the dotted lines of the front cone; 
: No. 20 f 3 

and the three arrow heads on the back EASY TO ERECT Xe: 2¢ fer a Sn —- 

r 
cone, marked X, Y and Z, should meet Better looking and more efficient Antenna, built to fit your roof having 2 to 5 times as much 
those on the front cone. The two sheets capacity, 4 to 10 times as much induction, greater selectivity and non-directional reception. 
of paper should be held in position with If your dealer cannot supply you Ritalin ine 
weights, such as heavy books, flatirons, send ae, ew eae or order MACK COo., Inc. PHILADELPHIA, PENNA. 
or other objects with smooth surfaces, for Dealers and Jobbers Write for Our Proposition 


the next —, h ee EEE 
At this stage of construction the two ——_ 
: ss Insure your copy reaching you each month. Subscribe to Radio News—$2.50 a year. 
aman od 7 ae Wieossanete Publishing Co., 230 Fifth Avenue, N. Y. C. 
tn ce > ¥ 4 F 
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OPERATION 
froma 
~CRYSTAL= 


NO “TUBES” - NO “B” BAT- 
TERIES - NO COSTLY 
“ELIMINATORS” 


THE SKINDERVIKEN 
TRANSMITTER 
BUTTON 


Simple microphone button provides a most 
effective and inexpensive way to satisfactory 
speaker operation. Easy to build and operate 
circuit. 


OR several years our English cousins 
Fi=: been able to purchase on the open 
market a radio amplifier of the micro- 
phonic type, which enables one to operate a 
loud speaker from a crystal detector, thus 
obviating the use of vacuum tubes, “B” 
batteries, etc. 
Everybody can do this now with a Skinder- 
viken Button. 
The Skinderviken Button is fastened to the 
diaphragm of the speaker unit. It will act as 
a “microphonic relay.’”’ Every time an in- 
coming signal actuates the diaphragm, the 
electrical resistance of the microphone button 
will be varied correspondingly and the cur- 
rent from the battery, in series with the but- 
ton and the loud speaker, will fluctuate 
accordingly. 
Thus the problem of securing sufficient power 
to actuate the Loud Speaker is simply and 
adequately solved. 
The results from this very novel and simple 
unit will astound you. 
The expense of this hookup is trifling com- 
pared to elaborate tube circuits that give no 
greater actuation of the speaker. 
Besides this there are many other valuable 
uses in Radio Circuits for this marvelons 
little button. Every builder of Radio sets 
should, have a few on hand. 


LISTENING THROUGH WALLS 


This Unit makes a highly sensitive detecta- 
phone, the real thing—you listen through 
walls with ease. Plenty of fun and real 
detective work too. 


CONDUCTING SOUND THROUGH 
WATER 


Make yourself a miniature submarine sig- 
naling apparatus like those used during the 
war. Simple circuit with this microphone 
unit gives splendid results. 


95° EACH 
TWO FOR $175 


FREE 8-page circular fully explaining these 
and many other uses for these units 
sent with each order. 


PRESS GUILD, 
16R E. 30th St., New York, N. Y. 


Enclosed find $....... | eee Micro- 
phone Units as advertised above. 


eee eeeeeeeeeees 


Address 
oe cee She nea eee 


left hand holding the back cone tightly 
against the front cone, so that the cement 
cannot seep between the two, slowly place 
a thin stream of cement around the cir- 
cumference of the back cone. Do not 
work too rapidly, but give the cement a 
chance to set before removing your finger. 
It is wise to repeat the cementing opera- 
tion twice, and then allow ample time to 
dry thoroughly before cutting away the 
remainder of the front cone on the solid 
line. 

The next step is to fasten the back ring 
in place. This is accomplished by spread- 
ing cement evenly over its outer ring, and 
then holding the ring in position with 
weights until dry. The back-ring latch 
may then be attached with brass bolts 
passed through the holes provided. 

To form the cone, bring the two edges 
of the back ring together and close the 
latch. Now lay the cone face down on a 
smooth hard surface, bring the two edges 
of the slit in the front cone tight up 
against one another and join them to- 


Rear view of speaker shows method of as- 


sembly. A is the back-ring latch. 
Illustrations courtesy G. R. P. Products Co. 


gether on the inside of the cone with 
strips of adhesive fabric. 

Before installing the speaker unit a 
small cone, about four inches in diameter, 
should be made and fastened in the apex 
with cement, to reinforce the large cone. 
Then the apex unit should be installed. 
The cross arm of the back ring should be 
attached and the loud-speaker unit may 
be mounted. The method of performing 
these four operations is obvious after 
examining the parts to be used. 

To complete the cone, screw the rubber 
bumpers into the back ring, about three 
inches on each side of the back-ring latch, 
and fasten the binding braid around the 
circumference of the cone with cement. 
The braid should straddle the circumfer- 
ence—that is, half of it should be on the 
front and the other half on the back of 
the cone, and it should be held in position 
with clothes pins until the cement is dry. 

When the loud speaker is finished it 
should be hung from a hook on the wall, 
about seven feet from the floor. 


LAMP AND SPEAKER COMBINED 
IN ORNAMENTAL DESIGN 


PPEAL is made to both eye and ear 

by the unique lamp-speaker illustrated 
on this page. The unit combines a table 
lamp of pleasing design with an efficient 
cone-type reproducer. The same unit is also 
available in a floor lamp of somewhat sim- 
ilar design. 

In electrical design, the loud .peaker em- 
ployed in this unusual device is of the elec- 
tromagnetic cone type. The cone is of the 
single fixed-edge baffle-board design and is 
twelve inches in diameter. It is mounted 


under the shade of the lamp and cannot be 
seen under normal conditions. 

The lamp is equipped with two outlets and 
provides an ideal light for reading purposes. 


" $116 Ravenswood Ave. 
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Make this. dmazing 


Prove at_our risk the famous GOLD WAVE AERIAL 
actually does amazing things we claim. Test this triple 
gold-plated aerial 10 days to prove it will GIVE STA- 
TIONS YOU HAVEN’T RECEIVED—BRING IN FAR 
GREATER DISTANCE!—IMPROVE TONE AND QUAL- 
ITY MARVELOUSLY! This aerial is filled with con- 
ductivity—it draws and is GUARANTEED to produce these 
results on any make set. 7 strands—gold triple plated— 
Aerial 100 feet long. Installed in or outdoors like any other. 


SEND NO MONEY 


If dealer can’t supply, send name ana 

address, Pay postman only $4, plus few NOW 
pennies postage. Use 10 days. If not de- $ 00 
lighted money refunded. Learn why thou- 4. 


sands of radio owners and even broadcasting 
Stations use it. All radio engineers recommend. 
all European countries. 


LUXEM & DAVIS MFG. CO. 
Dept. B-12, 6229 Broadway 
DISTRIBUTORS 


JOBBERS—DEALERS—AGENTS write for liberal dis- 
counts and generous proposition. Fastest radio seller. 


Exclusive territories. 
NO MORE “LEAKING” ls 
Wonderful TUFGLASS ALL - WEATHER s\) 
ANTENNA INSULATOR. Positively resists (0} 
temperature changes. Cut out grind and squeal! ‘ 
Stops leaking! Corrosion proof. 91,000 volts | 


Sold in 


Chicago 


high frequency resistance. Only 35 cents. 


Freshman 
THE 


Always Ready__— 
Always Right 
batteries 
water 
excuses 
trating and describing the _ entire 
Freshman Electric Line. 
CHAS. FRESHMAN CO., INC. 
tteries @. 
s You #979 
=the Let meshow youhow ‘Gana 


acids 
makeshifts 
Freshman Bldg. New York 
to make big money 3. 


trouble 
Write for complete literature illus- 
T5125 Week! 


So 
right from the start. eg 
I’ve prepared a FREE 
book explaining all details. First 
week’s profit pays for all equip- 

ment. You can get all the battery 
charging business in your community with my 
Service Station Charger—it’s years ahead of or- 
dinary chargers — handles 50% to 70% more 
batteries. I explain everything—start you ina 
business of your own and put you on the way to 
big money. Write for FREE BOOK. 


C. F. HOLMES, Chief Engineer, Dept. r.N 
Independent Electric Works 
Chicago, ill. 


FREE BOOK-Just Out 
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When the shade is removed the speaker 


assembly is visible. 


It is available in a number of exquisitely 
ornamental designs which have bases of 
gold-plated metal, black-and-gold marble, or 
genuine onyx. 

In the picture of the lamp with the shade 
in place it is clearly shown that the device 
is not unusual in appearance. The tip of 
the driving pin of the loud-speaker unit, 
which is visible below the shade, and the 
loud-speaker cord are the only things which 
indicate that the lamp might house a loud 
speaker. 

When the shade is removed the loud 
speaker may be seen with ease. The single 
tixed-edge cone C is mounted in a horizontal 
position on the baffle board B, above which 
the loud-speaker driving unit U is mounted. 
The driving pin P, at the apex of the cone, 
is equipped with a small adjustment screw. 


View of lampspeaker with shade in_ place. 
Illustrations courtesy Apex Novelty Lamp Co, | 


Perp 
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Batteries always 
the Christmas 
list includes a General 
Electric battery charge 


‘i 


e 
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Tungar (the name of the General Electric 
Battery Charger)—put that on your list. 
For Dad, or Jack .. . or maybe, just for 
yourself, Every radio set should have its 
Tungar to keep batteries always peppy. 


The two-ampere Tungar has been a 
particular favorite because it gives both 
trickle and boost charging rates. 


But different sets really require different chargers. 
Your radio dealer will tell you which is best for your 
set. Now that Tungar prices are lower than ever 
before, be sure you settle your battery charging prob- 
lems forall time. And do as much for all the other 


New Low Prices 


2-ampere Tungar, $14 
S-ampere Tungar, $24 


Trickle Charger, $10 
{East of the Rockies} 
Tungar causes no radio 


interference. It cannot 
blow out tubes. 


An overnight charge 
costs about a dime. 


It is a G-E product de- 


radio fans on your Christmas list. 


velo in the Research 
Laboratories of General 
Electric. 


The 2- or 5-ampere Tun- 
gars charge 2-, 4-, and 6- 
volt **A”’ batteries, 24-to 
96-volt *“B”’ batteries, in 
series; and auto batteries, 
too. No extra attach- 


ments needed. 


Tungar—a registered trademark—ts found only 
Look for it on the name plate. 


. on the genuine. 


Merchandise Department 
General Electric Company 
Bridgeport, Connecticut 


GENERAL ELECTRIC 


Posts. 
sure, 
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First Radio Encyclopedia Ever Published 


Edited by SIDNEY GERNSBACK, Editor of “Radio Listeners’ Guide and Call Book 


(Radio Review) .” 


Editor of “Money Making.” 


Author of “Wireless Course in Twenty 


Lessons”—“One Thousand and One Formulas”—“Practical Electricity Course”’—etc. 


_ S$. GERNSBACK’S RADIO ENCYCLOPEDIA 
is the only standard work ever published in 
America attempting to classify alphatbetically the 
countless words used in the _ highly oe 
science of RADIO. The ENCYCLOPEDIA is 
written in plain English so that everybody can 
understand the definitions and descriptions. 

o expense has been spared, covering over two 
years in compilation, to make it worthy a place in 
your library. 

It is published in one volume—168 pages—size 


9 x 12 inches, nearly an inch thick and_ nicely 
accommodates the beautiful illustrations and the 
large, easy to read type. 


Every page is replete with illustrations—to make 
the text easily understandable. 
The book contains as a supplement a classified 
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cross-index designed to bring together radio ref- 
erences under one heading having relations in 
common, 

All circuits new and old are described by word 
and_picture and every part and apparatus used 
in Radio is explained and made understandable 
by means of photographs and drawings. 

The work contains 1,930 definitions, 549 photo- 
graphs, drawings and diagrams. 

The volume is printed upon fine paper—hbound 
in full black Keratol, marbled paper fly leaves and 
end sheets, with the title stamped in gold. 

This volume should find a place in every library, 
and will be a veritable boon to you who are 
interested in Radio, from any angle. 


PRICE $2.00 


Pe eS SSeS SSeS es ees se eeeaseaaeseaneaanaaes 


| 


| 


| 


Radio News for December, 1927: 


Hntins TTT Witte 


Lightning and Aerials 


Ue) 


SEE 


NUMBER of the readers of Ranio 

News have favored us in recent months 
with newspaper clippings regarding the dam- 
age done by lightning to residences ; in which 
accounts radio sets, among other furnish- 
ings, suffered considerably. It would scem 
to have been a season of an unusually large 
number of such occurrences. 

Mr. H. R. Wallin, of the motorship “Gulf- 
crest,” comments as follows in connection 
with a couple of these clippings: “I have 
been a commercial radio operator for the 
past ten years, and have always maintained 
that any statement that lightning is attracted 
by an aerial is without foundation; and 
that lightning would strike a_ building, 
whether an aerial was in the vicinity or not. 
I have been in some severe lightning storms 


in the tropics; and, although lightning 
seemed to leap from every corner of the 
sky, the vessel was never struck by a bolt, 


although much higher than the surrounding 
surface of the water.” 

Mr. Robert Jardine, of Ilford, Essex 
(England), also favors us with a clipping 
from the St. Helens Newspaper Adver- 
tiser, a local paper, which is rather in con- 
trast to the usual item which seeks to blame 
lightning on a radio receiver (just as a few 
years ago all fires were attributed to electric 
lighting wires until the contrary was proved). 
Here it is: 

“It was like a roar of big artillery with a blind- 
ing flash,” said Mr. Charles McCulloch, chemical 
works manager, describing to a Newspaper represen- 
tative a_ terrifying experience which visited him 
and his family at their home in Rosebery Avenue, 
Dentons Green, during the storm on Sunday. 
About 1:30 p. m. neighbours saw a big flash on 
the aerial and chimney pot over Mr, McCulloch's 
house. At the same time there was a_ loud 
explosion. 

A hole was burned through the chimney pot and 
the chimney stack was cracked, while a number of 
bricks fell down into the drawing-room, and the 
explosion blew the firescreen across the room. 

In the kitchen the result was much more serious. 
Mrs. McCulloch and her eldest son were seriously 
ffected by the explosion, which damaged the electric 
stove and blew the fuses out. 

The electric lights, which were all switched off, 
were affected, and several of the globes broken. 
Mrs. McCulloch suffered severely from shock, while 
Mr. Charles McCulloch, Jr., was unable to speak 
or move his limbs for some time. 

Examination of the radio aerial showed that it had 
probably saved the house and its occupants from 
more serious consequences. It was switched over 
to earth—in this case a copper plate embedded in 
the ground—and the switch shows that a very heavy 
charge of electricity had passed through it. The set 
itself escaped, save that one or two tubes were 
spoiled, the explosion having broken the filaments. 
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Hook-up Review 


(Continued from page 642) 
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The radio-frequency current set up in the 
plate circuit of the first tube, by the broad- 
sak signal in the tuned loop (grid) circuit, 
passes through the primary winding of L2 
as well as through the plate winding of the 
oscillator coil Ll. A heterodyne action oc- 
curs when the current passes through the 
plate coil of L1; since the locally-generated 
frequency also is built up in this winding. 
Therefore, the intermediate frequency is pro- 
duced; and this frequency reacts through the 
primary winding of L2. As the windings 
of L2 have been adjusted for this frequency, 
it is passed to the intermediate-frequency 
amplifier. 

The complete circuit of the receiver will 
be found in the schematic wiring diagram on 
page 642; it consists of one R.F. stage, 
oscillator and mixing tube combined, three 


stages of intermediate-frequency amplifica- 
stages of 


tion, second detector, and two 
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transformer-coupled audio amplification. The 
hook-up is very simple and the controls and 
adjustments have been reduced to a minimum. 
On the front panel, two illuminated dials 
serve as the only wavelength (tuning) con- 
trols, and two rheostat knobs and a battery 
switch are the only other adjustments. 

As for the construction, all apparatus is 
mounted above the wooden baseboard. At 
the rear are the five radio-frequency trans- 
formers and five tube sockets; these instru- 
ments, together with the two variable con- 
densers, compose the entire radio-frequency 
circuits of the set. The audio equipment is 
mounted at the front; this apparatus con- 
sists of the two A.F: transformers and two 
tube sockets. In connection with various 
tubes of the set, filament ballasts are em- 
ployed to reduce the number of rheostats. 

The following is a complete list of the 
apparatus used in the construction of the 
Madison-Moore_ superheterodyne receiver: 
one set of Madison-Moore precision units, 
type HW; one .0005-mf. Karas orthometric 
variable condenser; one .00025-mf. Karas or 
Metralign variable condenser; two Marco 
illuminated dials; eight General Radio or 
Benjamin UX tube sockets; one General 
Radio or Karas audio transformer (medium 
ratio) ; one General Radio or Karas audio 
transformer (high-impedance primary type) ; 
one Frost 10-ohm rheostat; one Frost 20- 
ohm rheostat; one Frost filament switch; 
four Elkay type-4 equalizers; one Elkay 
type-2 equalizer; one Elkay type-4/3 equal- 
izer; six Daven mountings for equalizers; 
one 2-megohm Dubilier grid leak; one 
.00025-mf. Sangamo fixed condenser; one 
.005-mf. Sangamo fixed condenser; one 1- 
mf. Sangamo by-pass condenser; one pair 
of Sangamo grid-leak clips; one Yaxley or 
Jones cable connector, complete; seven Eby 
engraved binding posts; one Lignole drilled 
and engraved front panel, 7x26x76-inches ; 
one drilled formica terminal strip, 34x31%4x 
ys-inches; two drilled formica terminal 
strips, 214x34x7%¢-inches; one wooden base- 
boarc, 1@x25x34-inches; 60 feet of No. 14 
tinned copper wire. 


Changes in Frequency 
Due to Shielding 


(Continued from page 639) 
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The new S-M 240 audio trans- 
former, specified for the Peri- 
dyne, is unquestionably the 
greatest transformer value ever 
offered. Its 3:1 ratio provides 
high amplification, and its gen- 
erous design gives uniform am- 
plification from 100 to 5000 
cycles, with the famous S-M 
5000 cycle cut-off that renders 
the Peridyne so free from het- 
erodyne squeals and static. S-M 
240 transformers are worth 
twice their price, for they con- 
tain more silicon steel and more 
copper wire by far than any 
other transformer, excepting 
only the S-M 220, the finest 
transformer money can _ buy. 
Price, 240 audio transformer— 
$6.00. Type 241 output trans- 
former should also be used with 
the Peridyne to prevent loud 
speaker overloading and distor- 
tion, price $5.00. S-M type 639 
Shield Kit contains three shields 
specially manufactured to Mr. 
Gernsback’s exact specifications, 
for his new Peridyne circuit. 
The kit of three is priced at 
$6.00. 


Selected 
jor the 


Peridyne 


For his newest invention the Peridyne 
receiver, Mr. Hugo Gernsback has chosen 
S-M 240 audio transformers to secure per- 
fect and natural tone. Mr. Gernsback has 
also arranged to have the special Peridyne 
adjustable shields furnished by Silver- 
Marshall, Inc. and they are available in sets 
of three, designed exactly to his specifications, 
completely pierced. 

The use of these genuine and approved 
parts in your Peridyne will insure your get- 
ting the truly remarkable results that this 
newly invented circuit will deliver. 
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The Famous Shielded Six— 
With A.C, Operation 


The Improved Light Socket Shielded Six was 
described in the last issue of Rapio News. It is 
the finest receiver kit on the market, with tre- 
mendous DX ability, wonderful selectivity and 
tone guaranteed finer than that of any other set. 
The light socket model uses new A.C. tubes, 
obtaining all ABC power from the small dry 
power unit at the left of the illustration. Price, 
630 A.C. kit, containing all parts for the light 
socket Shielded Six, $99.00. Type 652A, ABC 
power kit is $36.50. The regular 630 Shielded 
Six kit for battery or eliminator operation is $95.00 
complete. 


We can’t tell you here about all the new S-M 


coil? A simple explanation of the meaning 
of inductance may help clear this up. 

The value of the inductance of a coil de- 
pends upon the magnetic field surrounding 
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848 West Jackson Blvd., Chicago. i 
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developments but if you'll send us 10c for postage 
we'll send you more information on light socket 
: operation, super audio amplification, and other per- 
Please send me full information on the tinent subjects than you can read in a week. 

new S-M developments for which I en- . 


the coil. This magnetic field is more com- | lose 10c. 

monly referred to as “flux.’’ The magnetic ibid . SILVER-MARSHALL, INC. 
flux associated with the current may be com- | “"  “""""""""" he eee uae | 2 

pared to the momentum associated with a | Address .....ssseeeereseceeececees . I 848 West Jackson Blvd. Chicago, U. S. A. 


moving body. Because of its mass or inertia, 
a body in motion opposes any changes in its 
momentum. For example, if we are riding 
in a train and it stops suddenly, we are 
thrown forward in our seats. Inertia, there- 
fore, must be considered, not as a form of 
friction, but rather as something which op- 
poses a change in momentum. 

Inductance is a form of electrical inertia. 
For direct currents there is no such thing 
as inductance, for there is no change in flow. 
For alternating currents, in which there is 
always a change going on, depending on the 
frequency, there is inductance. As the amount 
of inductance depends upon this magnetic 
field or flux, any weakening or diminishing 
of the latter will lower the inductance. This 
is exactly what happens when a shield is 
brought into the field of a radio-frequency 
transformer. 

When the shield is brought into the field, 
a current is generated within the shield 
(known as an eddy current) which mate- 
rially decreases the current flowing in the 
circuit. In the generation of this current, 
the result is the same as weakening the effect 
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or diminishing the magnetic field or flux. 


Mr. John Harrison Hartley 
Using Corwico Radio Wire 
Again Wins the 


World’s International 
Set-Building Championship 


That is to say—ithe apparent inductive value 
of the coil decreases. As a consequence of 
this decrease in the inductance, the fre- 
quency of the unit naturally increases. If the 
resonance-frequency of the unit is to be 
kept constant, this necessitates the addition 
of capacity to compensate Joss of inductance. 
This explains the phenomena shown by the 
curves. 
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The Cause and Elimination 
of Fading 


(Continued from page 635) 
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about fifty miles. He obtained also some re- 
sults which indicated the presence of some 
triply-reflected rays; i. e. over the path T 
ADC Ras well as over T B R (Fig. 6). 
He also found that the angle of the down- 
coming ray was not constant. 

The most obvious explanation of fading 
would be to ascribe it to the frequency- 
variation of the transmitter, but a little 
thought will show that it would be a poor 
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During this stage it will be noted that the 
intensity of the signal varied periodically, 
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* . as the wavelength returned to its original 

€ » value. Sunrise occurred at 4:04 a. m., and 
Jos] Mi > , q with it came an increase in atmospheric 

») t Billings once said—“Success don't » ionization, a lowering of the Heaviside 


. er. C layer to a height of 30 miles or so, and a 

the same one twict’—let me D) consequent “attenuation” (thinning out) of 

the best results from your next G the reflected ray. The fading is much less 
at this time, as seen from the diagram. 

It has been urged by some that the re- 
C flected ray, instead of being deviated verti- 
» cally, as in Heaviside’s theory, has suffered 
C horizontal deflection instead. Appleton has 
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before the invention of the air- 
plane, Verne’s picture is that of 
an excellent aerial machine, of 


A | = Q - 6 a perfection that has not even 
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prise. He takes a more or less innocent sub- 
ject and manages to make something quite 
extraordinary out of it. You will like this 
story. 

HICKS’ INVENTIONS WITH A KICK, 
(“The Hicks Electro-Hydraulic Bank | Pro- 
tector’), by Henry Hugh Simmons. Being a 
true inventive genius, Hicks is undaunted, and 
he bobs up again with a more marvellous in- 
vention than ever. This time it is a con- 
trivance for the absolute protection of banks 
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shown that if the first theory be true, fading 
should be stronger on a vertical than on a 
loop antenna; while, if the second be correct, 
the reverse should be the case. In an in- 
vestigation of the question, he finds evidence 
decidedly in favor of Heaviside, as Fig. 8 


N 
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FIG 9 COMPARATIVE RECEPTION OF AERIAL, 
LOOP AND COMBINED ANTENNA. 


The sensitivity curves of different types of 
aerials) These were obtained with the circuit 
of Fig. 


shows. The galvanometer deflections are in 
opposite directions. This result is one of 
particular interest to radio fans; especially 
since it indicates a possible solution of the 
fading problem. 


A COMBINATION ANTENNA 

It is not too well known that a combina- 
tion of loop and aerial provides a simple 
means of eliminating signals from one direc- 
tion. The sensitivity of reception of the 
ordinary antenna is shown at the left, that of 
the loop in the center, and their combination 
at the right, in a curve known as _ the 
cardioid. The hook-up used is shown in Fig. 
10. Employing this device, Dr. Appleton 
found it possible to eliminate the ground 
ray entirely and study the indirect ray by 
itself. 

The results appear quite conclusive. They 
show, primarily, that the intensity of the re- 
flected ray is by no means constant; and that 
its variation is definitely allied with fading. 
This is direct evidence against the view that 
fading may be attributed either to the varia- 
tion of the station’s wavelength or to fluctua- 
tions in the height of the “Heaviside layer. 
We must, instead, postulate varying “ab- 
sorption of the indirect wave, as the cause 
of the intensity change. 

During the course of the investigation, it 
was determined that the reflectivity of the 
ionized layer is small—from 0.2 to 6%— 
hence it is easy to see how a small change 
here will produce a marked effect in the re- 
ceiver. Dr. Appleton has shown that about 


ok 
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COMBINED LOOP-AERIAL SYSTEM 
FIG. 10 FOR ELIMINATION OF SIGNALS 
FROM ONE DIRECTION. 


The circuit diagram of the equipment used 
for obtaining the curves in Fig. 9 


100,000 electrons per cubic centimeter must 
exist in the Heaviside layer to account for 
the observations. During the winter and 
during the night, when the ionizing power 
of sunlight is at a minimum, the reflecting 
region becomes higher and more attenuated 
and, while longer distance reception is pos- 
sible, fading is more marked than in daylight 
hours or in summer. 

Dr. Appleton has conducted some experi- 
ments with a view to eliminating fading. 
While he has attained considerable success, 
he feels that the system will not com- 
pletely do away with this trouble. Briefly, 
he reasons thus: Since fading i is shown to be 
due mainly to fluctuation in the intensity 
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of the atmospheric ray, it shou!d be possible, 
by eliminating this, to receive a fairly steady 
ground signal, even in the nighttime. 


“WOBBLING” OF THE REFLECTED WAVE 


He uses the same type of antenna system 
employed to suppress the ground ray and 


finds, on the whole, signal reception much 
steadicr. He ascribes his failure in obtain- 


ing complete success to the variation of the 
angle of incidence of the indirect wave, as 
mentioned before; i.¢e., while he may be able 
to stop a ray received at a constant angle, 
it is impossible to do this when the inclina- 
tion of the ray is rapidly and irregularly 
changing. 

Since the suppressed-atmospheric-ray sys- 
tem described above will not receive rays 
striking the ground in a given direction, it 
is also incapable of radiating waves in the 
same direction. If this type of antenna be 
used at the transmitting station, to eliminate 
the indirect ray at its origin, it may be pos- 
sible to reduce or completely get rid of fad- 
ing; but Dr. Appleton, in the absence of 
experimental evidence, is somewhat skeptical 
regarding the probable success of such a 
scheme, owing to the lack of symmetry of 
the radiation. Nevertheless, there is no ques- 
tion but that it should be tried. 

Dr. Appleton’s researches have thrown 
considerable light on the causes, nature, and 
elimination of fading. His results are veri- 
fied by experiments conducted over relatively 
short distances, not exceeding a few hun- 
dred miles; and it is uncertain whether or 
not the fading of a very distant station is 
to be attributed to the same causes. We 
shall look forward expectantly to seeing 
more of the brilliant results which are being 
obtained by this eminent investigator. 
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page 631 should be carefully examined. 
l‘irst notice the power transformer, T, at 
the extreme left of the diagram. This unit 
is housed in a metal shield, as indicated by 
the dotted lines, and has four windings, one 
primary and three secondary. The primary 
winding, P, is connected directly to the lamp 
socket. The secondary winding, S1, has an 
output of 5% volts and is used for heating 
the filament of the 171-type power tube in 
the last stage of the audio amplifier. S3 is 
a 7'%4-volt secondary winding, which is used 
when a type-210 power tube is employed in 
the audio amplifier. S2 is the high-voltage 
winding; this winding has five terminals and 
as a result the constructor has a choice ofa 
low or high output voltage. One set of sec- 
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ondary terminals provides a potential of 250 
volts on either side of the center tap, and 
the other gives a potential of 300 volts. 

In the rectifier circuit V1 is the new full- 
wave 125-milliampere gaseous-rectifier tube. 
This tube fits in a standard UX-type socket. 
The two F terminals connect with the trans- 
former, while the P terminal connects with 
the choke coil. Terminal G of the rectifier- 
tube socket is not used. Condensers Cl and 
C2 in the rectifier circuit are buffer con- 
densers which protect the tube from voltage 
surges. They are housed in the same metal 
shield and each has a capacity of 0.1 mf. 
with a voltage rating of 600. 


CHOKE CONNECTIONS 


Choke coils L1 and L2 of the filter circuit 
are mounted in a single case, Ck, but each 
has separate terminals. Terminal 1 of choke 
L1 connects with the rectifier tube, terminal 
2 of L1 connects with terminal 4 of L2, and 
terminal 3 of L2 connects with the output 
circuit. 


Condensers C3, C4 and C5 are used in the 
filter circuit, and C6 and C7 are by-pass 
condensers of the voltage-dividing circuit. 
The first 2-mf. condenser has a rated operat- 
ing potential of 600 volts and the other con- 
densers in the block have a 400-volt rating. 
The capacity of each unit is indicated in the 
diagram. The variable resistors R2, R3 and 
R4 comprise the voltage-dividing circuit of 
the power unit. R2 has a resistance of 2,000 
ohms, and R3 and R4 have each a resistance 
of 5,000 ohms. The slider connected with 
R4 provides any desired voltage for the de- 
tector tube, so that it is possible to obtain 
any potential between zero and approxi- 
mately 45 volts. The slider on R3 provides 
the R.F. potential for the receiver; this volt- 
age is variable between 45 and 90 volts. 
The slider of R2 provides power for the last 
stage (power tube). The binding post 
marked “B+90” provides exactly 90 volts 
for the operation of the audio tubes, by rea- 
son of the operation of the voltage-regulator 
tube. 

In the voltage dividing circuit the by-pass 
condensers C6 and C7 are connected be- 
tween binding post “B+R.F.” and the “B—,” 
and between binding post “B+ Det.” and the 
“B—,” respectively. These condensers have 
a capacity of 1 mf. each and are located in 
the condenser block. A by-pass condenser is 
not required between the “B-+90” post and 
the “B—,”’ on account of the action of the 
glow tube. 

The connections to the voltage-regulator 
tube are interesting. Wires are connected to 
the F and G terminals of the socket as indi- 
cated in the diagram, and the third connec- 
tion is made to the shell of the tube base, 
which is brass. A fixed resistor, R1, with a 
value of 50,000 ohms, is connected in series 
with the wire from the shell of the regulator 
tube base to terminal 4 of the choke, Ck. 


After all parts have been secured construc- 
tion should be started as follows: 


CONSTRUCTION AND ASSEMBLY 


The writer obtained from a tinsmith a 
piece of sheet metal which was formed into 
an inverted tray, the side walls being 14-inch 
high and the flat surface 8 inches wide by 
12 inches long. On top of the tray or chas- 
sis, as it might be called, were arranged 
along the rear edge the power transformer, 
T, the condenser block, C3 to C7, and the 
filter choke, Ck, running from left to right 
in the order named. On a piece of ™%-inch 
insulating panel 4 inches wide by 7 inches 
long were mounted three variable resistors, 
one of 2,000 ohms, R2, on the left, and two 
of 5,000 ohms, R3 and R4 on the right. Be- 
low these resistors were located five binding 
posts as follows, “B—,” “B+Det.,” “B-+- 
RF.” “B-+-90" and “B+Max.” By means 
of two angle pieces this panel assembly was 
mounted on the front ed&e of the chassis, 
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evenly located in its center, At either end 
of the chassis, and directly in front of the 
transformer on the leit and the filter choke 
on the right, were fastened two sockets; the 
one at the left for the rectifier tube, and the 
one at the right for the regulator tube. In 
the intervening space were located the buffer- 
condenser unit, Cl and C2 and the 50,000- 
ohm resistor, R1, which is connected in the 
“keep-alive” circuit of the regulator tube. 
The wiring is accomplished with the use of 
a stranded, heavily-insulated wire, which, 
when bent into position, will keep its shape. 
As a guard against shocks due to unintelli- 
gent handling of the “B” power supply de- 
vice when in operation, and as an additional 
shield against pickup, a brass frame was 
constructed from %%-inch angle brass and 
over it were soldered sheets of perforated 
brass. 

The several drawings which accompany 
this article will prove helpful in the con- 
struction of this unit and no difficulty should 
be experienced. The wiring is very simple 
and the only point which it should be neces- 
sary to emphasize especially is that regard- 
ing the four wires marked “X” in the wiring 
diagram. These wires ground the shielding 
of the various units of the device to the “—” 
post, and aid greatly in reducing A.C. hum. 
It might also be explained that in making 
connection to the shell of the tube a ground 
clamp may be employed, and the resistor R1 
may be mounted directly to the clamp. 
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circuits is affected. Which is it? Test out 
the A.F. tubes one by one. This is best 
done by removing one at a time from its 
socket and increasing the negative “C” volt- 
age on the grid of the other. If the grid 
circuit of a tube in use is sound, the milli- 
ammeter reading will become less and less 
as the negative “C”’ voltage is increased. 
Should raising the “C” voltage produce no 
effect upon the milliammeter current with 
either tube, you mav feel pretty sure that the 
lead between “A—” and “C+” has become 
disconnected. If, however, one tube gives 
proper results under test and the other does 
not, then there is a disconnection of some 
kind in the grid circuit of the latter. It may 
be that the grid lead is broken within the 
base or the bulb of the tube. Substitute an- 
other tube in the socket; if this gives normal 
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results then the first tube has broken down. 
[t, however, the milliammeter does not then 
respond to changes in the “C” voltage, it is 
probable (always supposing that there is no 
disconnection or loose lead in the wiring) 
that there is a breakdown in the transformer 
secondary, or in the grid leak if the amplifier 
is resistance-coupled or choke-coupled. 

A transformer secondary may be tested 
out in the way shown in Fig. 3; two or three 
dry cells being wired in series with the mil- 
liammeter and the leads connected to the 
secondary binding posts of the transformer. 
The best way of testing a gridleak is by sub- 
stitution. 

It will be realized, then, that there is no 
difficulty in tracking down to its source any 
fault which causes the milliammeter to read 
high. 


BATTERIES OR TUBES? 


But when the set is sulky or altogether 
dead the milliammeter reading will most 
likely be below normal. This indicates either 
that the “A” or “B” battery. is run down, 
or that something is amiss with the plate or 
filament circuit of a tube. We can soon see 
whether the batteries are to blame by taking 
the current reading for individual tubes. 
Should this be below par for all tubes then 
one or both of the batteries requires renewal 
or recharging. If, however, we find that 
the current passing is normal for all tubes 
but one, then we have tracked down the 
trouble to the particular tube that shows a 
falling off. Possibly the tube which shows 
a reduction in its plate current is an old one 
and has lost its emission, either through long 
service or because its filament has been in- 
jured by overheating. To discover whether 
this has happened, remove the tube from its 
socket and replace it with another of the 
same type. Should the milliammeter now 
give a normal reading, the original tube has 
most likely come to the end of its useful 
life. 

If, however, the substitution of another 
tube produces no appreciable increase in the 
milliammeter’s reading, there must be a de- 
fect in either the plate or the filament cir- 
cuit. See first of all whether the prongs of 
the tube are making proper contact with 
their opposite numbers in the socket. If the 
filament lights up properly, the trouble is 
somewhere in the plate circuit. Should there 
be no current reading at all on the milli- 
ammeter, it is probable either that the tube 
is suffering from a broken lead in its base 
or that there is a disconnection in the wir- 
ing, or that the plate impedance, whatever 
form it may take, has broken down. 

The best test for a complete breakdown 
within the tube itself is to place it in an- 
other socket and to see whether the’ milli- 
ammeter now records a flow of current. If 
it does not, we may regard the tube as dead; 
but, if it does, there is either a wiring dis- 
connection or a breakdown’ in the plate im- 
pedance of the original circuit. A careful 
examination of the wiring will show whether 
it is implicated or not. Some lead may be 
found either loose or altogether disconnected. 


TESTING IMPEDANCES 


Let us suppose, though, that the tube gives 
normal results in another socket and that 
the wiring is above suspicion. In this case 
the odds are that the plate-circuit impedance 
is to blame. We can make assurance doubly 
sure by testing out this impedance (whether 
it takes the form of a coil, transformer 
primary, resistance or choke) with the aid 
of the ever-useful milliammeter. Fig. 3 
shows how the primary of an A.F. trans- 
former, or an A.F. choke may be tested. If 
connections and windings are in good condi- 
tion, the instrument will measure a flow of 
current whose amount depends upon the re- 
sistance of the windings. R.F. chokes and 
transformer primaries or secondaries may be 
tested in a similar manner; but here it is 
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many others. 


available. 


Leading job- 
bers every- 
where can 
provide you 
with Formica 
products. 


e 


Hienfeme Panels for These 
Kit Sets! 


Formica has prepared handsomely deco- 
rated panels for the leading kits of the year 
so that the home builders can make sets of 
better appearance. Many of these panels are 
fully drilled and ready for assembly. 


Among the panels offered are Magnaformer, 
front and sub; World’s Record Super Ten, 
front and sub; Camfield Nine, front and sub; 
Tyrman, front and sub; Madison-Moore In- 
ternational One Spot for A. C. operation, and 


Plain Formica panels of any size are also 


me THE Formica INSULATION COMPANY 
4618 Spring Grove Avenue 


Formica has 
a complete 
insulating 
. service for 
manufac. 


~Made from Anhydrous Bakelite Resins “~ 
SHEETS TUBES RODS 


«. LF 
» Pe fn Or 
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~ ea Lf it 5 


ee | $).) 
TABS >) 


Cincinnati, Ohio 


7 Radio Table $3.95 


' Most extraordinary value is offered 
radio fans for a limited time. Full 
| size 13 x 27 in. with battery shelf. 
’ Table is knocked down for safe ship- 
; ping. Sent upon receipt of check 
or money order for $3.95. 
Send for catalog of Consoles, Battery 
Cabinets ana Radio Tables. 


BERNARD FURNITURE CO. °4,,80. ,208 Streit 


1/5 OF 1% 


is the accuracy to which some of our coils 
are wound. All are accurate to 1% or 
better. 


Send for new catalog 
PRECISION COIL CO., Inc. 
209 Centre St. 


seme 


TALO 
0S: GUIDE 
Big New 1928 Catalog—4,000 Items 


Write for free copy 
The Barawik Co., 129 N. Jefferson St., Dept. ft 11, Chicago 


Insure your copy reaching you each month. b 
: Weperimenter Publishing Co., 230 Fifth Avenue, N. Y. C. 


Subscribe to Radio 2 ae a year. 
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ON 
ALL 
NEWS- 
STANDS 


TO ELECTRIFY 
YOUR RADIO SET 


by Vicks rll sq ol. 


THE 2.1.60. 
NEW YORK CITY 


All About Electrification and ‘How to Build’’ 
Latest Apparatus Explained in New Book 


Why is it now being used on all modern 
How can I build a 


What is Electrification ? 
Receivers? How can it be adapted to my set? 
satisfactory unit to electrify my set? 

All these questions and more are simply, fully and_ practically 


answered in the newest, latest and most complete book on Electrifica- 
tion “HOW TO ELECTRIFY YOUR RADIO RECEIVER.” 


The book is illustrated with drawings, diagrams and photos of 
electrical units and parts. It is 6 x 9 inches in size and bound with 
a special hand-drawn 2-color cover. 


Get your copy now and enjoy the benefits of steady, unvarying power 


at any voltage for your Radio. 
EVERY 


Z25C ITs COP WHERE 


If your dealer cannot supply you, write direct 


THE CONSRAD CO., Inc., 230 Fifth Ave., New York 


‘‘When a station is hard to get, 
and it is a distant hit, 


Use a REESONATOR’” 


Equip your radio with this new instrument. The Reesonator will 
boost your volume from three to twenty times on distant stations, 
making it possible to cut thru interference and bring in stations 
that were infinitely out of your reach before. Made especially for 
single and two dial radics: Can also be used to great advantage on 
three dial tuned radio frequency receivers. Decreases A and B 
battery consumption and can be installed by anyone in less than a 
minute. WE GUARANTEE SATISFACTION, 

Try one for three days at our risk; if not thoroughly satisfied your 
money will be cheerfully refunded. Sent complete and postpaid on 
receipt of $4.75 or send C.0.D. Dealers inquiries solicited. 


F & H RADIO LABORATORIES 


First and Fargo National Banks 


Pat. Pending 
IMPROVED MODEL Fargo North Dakota 
$ 05 Spartanburg, S. C. 
Six or eight weeks ago I bought from you a Reesonator—I just 
want to tell you that your device is everything you claim. As a 
matter of fact it would be hard to get along without it. It makes 
REFERENCES: it possible to get stations under the most trying conditions. 


(Signed) Name on request. 
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necessary to use a single cell only and to 
interpose in series with the milliammeter a 
resistance with a value of several hundred 
ohms in order to cut down the current to 
reasonable dimensions. An A.F. choke or 
transformer primary known to be in good 
condition will serve quite well to provide 
this resistance. When testing out plate re- 
sistors it must be remembered that one volt 
is required to drive one milliampere through 
1,000 ohms. Supposing, therefore, that the 
resistance under test has a value of 50,000 
ohms, it may be wired in series with the 
milliammeter and a 45-volt unit from the 
“B” battery. This should give a reading, if 
the component is in proper condition, of just 
under 1 milliampere. Better still, use the 
whole “B” battery voltage available, as shown 
in Fig. 4, and leave the circuit connected up 
for a few minutes, watching the milliam- 
meter needle the while. There should be no 
variation whatever in the reading during 


RESISTOR —a, . 
ou rest 


4 
‘B” BATTERY UNITS 
FAG, 4 
If a plate or grid resistor is being tested, 
use between 135 and 180 volts from the ‘“B”’ 
battery connected as in Fig. 4. The needle 
of the milliammeter should not vary. 


this time. If the needle of the milliammeter 
is unsteady, or shows a gradual small rise or 
fall of current, then the resistance is incon- 
sistent and will probably cause noisiness in 
the receiving apparatus. 


IN THE FRONT END 


We have thus seen how a fault in either 
the filament or plate circuit of any tube in 
the receiving outfit or in the grid circuits 
of the A.F. tubes can be tracked down by 
the milliammeter. Its usefulness is not con- 
fined to these circuits only; it will also diag- 
nose faults in R.F. and detector grid circuits 
and their components. 


It has been shown that, when anything is 
wrong with filament or plate circuits or with 
A.F. grid circuits, the milliammeter gives an 
abnormal current reading. It the defect 
which causes the set to be silent is in one or 
more of the R.F.. or detector grid circuits, 
the instrument will show a reading which is 
normal or almost normal. Suppose, then, 
that we can obtain no signals and that the 
milliammeter’s reading is neither higher nor 
lower than usual; we may regard our 
trouble hunt as narrowed down to these grid 
circuits. Which of them is “laying down?” 


Try the detector first of all. Remove the 
other tubes from their sockets and take the 
milliammeter reading when the detector only 
is working. Now take out the grid leak; 
there should be a slight decrease in current 
when you have done so, for the grid is no 
longer receiving a positive bias. If the cur- 
rent remains unaltered, substitute another 
grid leak and see whether the addition and 
removal of this cause current variations. 


FIXED CONDENSER 


SOULE 


When a condenser is under test, the needle 
of the meter should give one kick; and then 
return to zero and remain there. 
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Should they fail to do so, you may feel sure 
cither that the tube is dead, or that there is 
a wiring disconnection, or that the secondary 


Examine the wiring carefully and try an- 
other tube in the detector socket. Still no 
results? Then the R.F. transformer second- 
ary is almost certainly to blame and should 
be tested out in the way already indicated. 
The only other possibility is that the grid 
condenser may be faulty, either a short-cir- 
cuit or a breakdown in it having taken place. 
Fig. 5 shows how the grid condenser, or any 
other fixed condenser, may be tested with the 
milliammeter for an insulation breakdown. 
Wire it and the instrument in series with a 
battery giving a moderately high voltage. 
There should be a kick of the needle when 
connection is first made, owing to the charg- 
ing up of the condenser as current flows into 
it. The needle should, however, immediately 
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THE IMPROVED UNIPOWER 


of the R.F. transformer is broken down. | 


return to a zero reading and should then re- | 


main absolutely steady. Any deflection of 
the needle, indicating that current is flowing, 
means that the insulation is broken down; 
for a condenser should provide an absolute 
barrier to the flow of direct current. On the 
other hand, if in good condition, the con- 
denser should allow alternating current to 
pass. 

Fig. 6 shows how a fixed condenser may 
be tested for a breakdown of its connec- 


FIXED CONDENSER —_—— 


1 SED 4 

it 

| MILLIAMMETER 
| 


FIG. 6 


to @ 


“break down test” 
condenser, 


How to apply a 


tions. The condenser and the milliammeter 
are wired in series with the secondary of an 
A.F. transformer. One pole of a small bat- 
tery is connected to one of the primary 
binding posts of the transformer, while a 
lead from the other pole of the battery is 
held in the fingers and brushed against the 
unoccupied primary binding post. As _ this 
lead makes contact with the binding post 
there is a flow of current in one direction 
through the secondary of the transformer; 
and, as contact is broken, current flows in 
the opposite direction through the same cir- 
cuit. If, therefore, the condenser is in 
proper condition, brushing the lead against 
the binding post should cause the milliam- 
meter to show a series of kicks. 

Supposing that the detector grid circuit is 
found free from all blame, the trouble must 
lie in one or other of the R.F. grid circuits. 
Before making further tests, try substituting 
a fresh tube for each of the existing ones in 
turn; one of them may have given out. 
Should there still be no signals, inspect the 
wiring of each R.F. circuit carefully and 
make sure that there is no disconnection. 
eee wi {~~ __-R.F. circuits may be 

2 j tested with the meter 
= in. the “‘B—” lead 
as explained in the 
accompanying text. 
3 Compare with Fig. 1. 


us 


If the source of the trouble has still not 
been discovered, test each R.F. circuit out in 
the way shown in Fig. 7; the milliammeter 
of course remaining connected to “B—.” 
Unfasten the lead which runs to the grid 
connection of the tube socket and connect it 
to one of the negative posts of a “C” bat- 
tery. Wire the positive end of the “C” bat- 
tery to the grid contact of the socket. 
Switch off the other tubes in the set or re- 


Time-tested design 


with an 


— the new KATHANODE 
Submarine type battery element 


7 a v 
The new improved Gould 
Unipower embodies the same fea- 
tures of design that have built 


its reputation for reliable service 
from the start. 


But in the hidden battery ele- 


Ask to see 


added feature 


ment a new rugged submarine 
type of battery construction is 
now employed for the first time 
in radio history. It means still 
longer life — with less attention 
—and it practically ends all 
service expense. 


7 td 7 


Gould Storage Battery Co., Inc., 
250 Park Ave., New York City 


the finest 


Unipower Gould ever built 


The new 
IMPROVED 
Kathanode 


live-wire representatives. 

$252 on his first sale. 

$118 in one week. 
come with us. 


We have a plan 
whereby our active 
workers can get a 
Ford without cost, in 
addition to their big 
cash earnings. Get 


ing 


Unipower 


“| have averaged *7000 


aS Per Year for Three Years—Have Made 
Over $90 PROFIT in One Day’”’ 


That is the statement of Frank DePries, one of our 


Conant quit a $6,000 job to 


AGENTS WANTED 


We need more men like these, because the demand for our Super Fyr-Fyter ie 
growing by leaps and bounds. f 

homes, hotels, auto owners. Approved by the Underwriters. If you are 
illing to work and ambitious to make some real money, get our plan. 
You need no experience, as we train you without cost for the work. No 
gteat capital required. Good territory going fast. Better write us at once. 


1633 Fyr-Fyter Bldg., 


Keeton of Mississippi made 


Vickers of Alabama made 


Sells to garages, stores, factories, schools, 


THE FYR-FYTER COMPANY 
Dayton, Ohio 


Insure your copy reaching you each month. 


Experimenter Publishing Co., 230 Fifth Avenue, N. Y. C. 


Subscribe to Radio News—$2.50 a year. 
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AVE you a question to ask about Radio 

—about this circuit, that circuit, this 
method or that method of Amplification, 
Balancing, Regeneration, Transmission, Set 
construction, Operation, Speaker design, 
control, Electrification, Accessory installa- 
tion, Antenna possibilities—anything and 
everything in Radio? 


Your question is answered in the greatest 
and most complete Book of Radio problems 
in print, the new 1928 edition of ‘1001 
RADIO QUESTIONS AND ANSWERS.” 
Radio is Worldwide, its problems, its in- 
tricacies are Worldwide as well.. The ques- 
tions that hundreds of Radio men ask are 
the same questions you want answered, 


\ a 


“() EDITION. 


adios Greatest Question ennswer Book 


50c ON ALL NEWSSTANDS 


or direct from 


EXPERIMENTER PUB. CO., INC. 


Battery 


ON) « 
Newstan As 


These 1001 Questions and Answers are 
selected from those asked by readers of the 
greatest of all Radio Publications “RADIO 
NEWS” magazine. 

Every question is worth the price of this book 
—Real Radio problems of every conceivable 
nature are propounded and answered. You 
may think you know something about 
Radio Circuits and the practical, useful side 
of Radio but this book will double or triple 
your knowledge. 

You can get a copy now—today, tonight. 
Just visit your newsdealer. 50c the copy 
everywhere. 

Or you can write us direct if you choose— 
We pay postage. 


230 Fifth Ave., New York / 


Catalog 
+ seep set 


‘ 
aX wholesale catalog insures the 
best in quality at £owest prices. 
This wonderful book is jammed full of the 
newest offerings of Nationally known radio 
parts, kits, sets, accessories, table and con- 
sole cabinets, etc. Also contains short wave 
sectionshowing the finest electrical appar- 
etus for short wave receiving and trans: 
mitting. Your request 
Oo ft) brings our book of a thousand bar- 
mains, price listanddiscountsheet. 
It. 7-371 kim Write for a copy today. 


Shure Radio Company 
343C West Madison St., Chicago, Ill. 


itis the greatest set 
pated official constraction sheet 28x34 inches, 


count of K.G < iq 

and defeat. Don’t build a ce RATORIES COMPANY 
RADIART LAB 

19 S. La Salle Street Dept.19, 


Chicago, tl. 


Insure your copy reaching you each month. 


Subscribe to Radio News—$2.50 a year. 


Experimenter Publishing Co., Inc., 230 Fifth Avenue, N. Y. C. 
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move them from their sockets. The milli- 
ammeter should now show a reading much 
above the normal for the tube under test, 
and the reading should increase as the grid 
of the tube is made more positive by means 
of the “C” battery. If this effect does not 
take place, and there is no disconnection in 
the wiring, then there must be a breakdown 
in the secondary of the R.F. transformer, 
which can be verified by testing as previously 
described. 

There is practically no form of trouble in 
the receiving outfit that cannot be tracked 
down with the help of the radio sleuth. 
Its use saves an immense amount of time; 
for, by working on the lines described, one 
can generally locate a defect in a very short 
while. The great thing about trouble hunt- 
ing is to be systematic and not to become hot 
and bothered. With the milliammeter one 
can see at once what the possibilities are; 
and these can be eliminated one by one until 
only a single certainty remains. 


PC 


Radio Listeners Vote 
for Favorite Composers 


(Continued from page 695) 


TE 


Me 


sua 


SCL 


a prolific worker, his works including nine 
symphonies and hundreds of other pieces. 

A bachelor, irregular in living habits, Bee- 
thoven was never a healthy man, and in his 
later years was troubled with deafness, a 
tragic ailment for a composer of music. He 
died finally on March 26, 1827. 

Franz Schubert, the second choice of the 
radio audience, was, like Beethoven, some- 
thing of a child wonder. He was born in 
Vienna on January 31, 1797, and took his 
first violin lesson at the age of eight. He 
wrote some of his immortal works between 
his seventeenth and twentieth years, being 
only nineteen when he composed two of his 
most famous songs, The Erlking and The 
Wanderer. He is known chiefly as a writer 
of songs, the number of which exceeds 600. 
He died on November 19, 1828, when he was 
still a very young man. He was buried near 
the grave of Beethoven. 

The name of Victor Herbert, third on the 
list of favorites, is well known to Americans. 
Herbert, although regarded by many people 
as an American, was actually an Irishman, 
having been born in Dublin in 1859. He 
died only about three years ago. Like Bee- 
thoven and Schubert, he too was surrounded 
by musical influences from early childhood, 
and at the age of seven was already study- 
ing music in Germany. His first important 
engagement was as cellist of the Court Or- 
chestra at Stuttgart, which was followed in 
1886 by a similar position with the Metro- 
politan Orchestra in New York. From 1894 
to 1898 he was bandmaster of the Twenty- 
Second Regiment, of New York City. In 
1898 he founded the Pittsburgh Symphony 
Orchestra, which he conducted for six years. 


Herbert wrote scores of compositions, 
chiefly instrumental, the names of which are 
practically household words. Among other 
things, he wrote the music for several of the 
most successful Ziegfeld “Follies,” many 
light operas, and likewise a one-act opera 
which was produced at the Metropolitan 
Opera House in New York 1914. 

Following are the complete results of the 
questionnaire. The figures indicate the num- 
ber of votes for each question. 

(1) “What type of music do you like best? 
Indicate by checking your favorite types 
of music among the compositions listed 


below :” 
‘Rank , ae 
1—Overture to Tannhauser (2778), Richard 
Wagner i 
2—Poet and Peasant Overture (2631), Franz 


von Suppe 
3—Marche Militaire (2578), Franz Schubert 


| 
‘ 
j 
j 


ne 
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4—Fifth Symphony (2525), 
thoven 
—e Symphony . (2363), Franz Schu- 


ert 
6—Ballet Music from “Faust” (2243), Charles 


Ludwig van Bee- 


Gounod 

7—Meditation from ‘‘Thais” (1941), Jules Mas- 
senet 

8—Liebesfreud (1912), Fritz Kreisler 

9—“H. M. Pinafore” (1675), Sir Arthur 
Sullivan 

10—Nutcracker Suite (1619), Peter Tschai- 
kowsky 


11—The Firefly (1600), Rudolph Friml 

12—Symphonie Pathetique (1518), Peter Tschai- 
kowsky 

13—Dagger Dance from “Natoma” (1495), Vic- 
tor Herbert 

14—-In the Morning (1318), Edvard Grieg 

15—Invitation to the Dance (1282), Carl Maria 
von Weber 

16—Overture to the Marriage of Figaro (1178), 
Wolfgang Amadeus Mozart 

17—Scheherazade (970), Nikolai: Rimsky-Kor- 
sakow 

18—Poupee Valsante (521), Edwin Poldini 


(2) “Who are your favorite composers? 
Please indicate those in this list whom 
you prefer :” 


Rank 


1—Ludwig van Beethoven (3245) 
2—Franz Schubert (2971) 
3—Victor Herbert (2935) 
4—Richard Wagner (2846 
$—Felix Mendelssohn (2491) 
6—Fritz Kreisler (2225) 
7—Franz Liszt (2130) 
8—Charles Gounod (2005) 
9—Peter Tschaikowsky (1935) 
10—Wolfgang Amadeus Mozart (1920) 
11—Gioacchino Rossini (1886) 
12—Edvard Grieg (1858) 
13—Anton Dvorak (1815) 
14—Edward McDowell (1759) 
15—Johann Strauss (1676) 
16—Sergei Rachmaninoff (1634) 
17—Giuseppe Verdi (1502) 
18—Jules Massenet (1454) 
19—Johann Sebastian Bach (1445) 
20—Anton Rubinstein (1434) 
21—Sir Arthur Sullivan (1413) 
22—Georg Handel (1409) 
23—Robert Schumann (1263) 
24—Johannes Brahms (1251) 
25—Rudolph Friml (1221) 
26—Richard Strauss (1162) 
27—Nikolai Rimsky-Korsakow (1112) 
28—Camille Saint-Saens (1099) 
29—Franz von Suppe (1041) 
30—Jacques Offenbach (1016) 
31—Alexandre Bizet (951) 
32—Franz Haydn (895) 

33—Carl Maria von Weber (794) 
34—Claude Debussy (750) 
35—Giacomo Meyerbeer (605) 
36—Ruggiero Leoncavallo (542) 
37—Benjamin Godard (454) 
38—Christoph von Gluck (437) 
39—Leo Delibes (419) 

40—Cesar Franck (328) 

41—I ppolitow-Ivanow (317) 
42—Ermanno Wolf-Ferrari (298) 
43—Igor Stravinsky (290) 
44—Hector Berlioz (287) 
45—Modest Moussorgsky (203) 
46—Mikhail Glinka (169) 
47—Jean Philippe Rameau (147) 
48—Alexander Glazounov (137) 
49—Anatole Liadov (71) 
50—Edwin Poldini (65) 

(3) “Do you prefer (961) music you have 
never heard before, or (3385) familiar 


music?” ; 

(4) “Do you find (2110) orchestral music 
alone most interesting, or do you like in 
addition (1422) vocal solos, and (2720) 
instrumental solos?” 

(5) “Of vocal solos, do you prefer (1471) 
operatic arias, (1560) selections from 
light opera, (898) negro spirituals, 
(1083) folk songs, (1403) classic songs, 
or (1679) popular ballads?” 

(6) “Do you prefer (1471) very brief an- 
nouncements, or (2405) longer descrip- 
tive announcements? The following are 
examples: 

(a) ‘The Edison Ensemble will next play the first 
movement from the Fifth Symphony of Lud- 
wig van Beethoven.’ 

(b) ‘The Edison Ensemble will now play the 
first movement from Beethoven’s Fifth Sym- 
phony—a work which is conceded to be one 
of the master’s greatest. Concerning the 
principal theme of this movement—a series 
of four notes rapidly repeated—Beethoven 
himself said that it is “Fate knocking at the 
door of human existence,” a fate which is 
insistent and ominous in the music. The 
theme recurs again and again throughout the 
movement, When he wrote this symphony, 
Beethoven’s deafness was fast developing, and 
he was oppressed by many other misfortunes. 
It may be considered the expression of his 
— feelings while ‘Fate was knocking at his 

oor. 
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engineers. 


Look for 
Aluminum Shielding 


in the newest sets 


"Hs year's Radio Shows dem- 
onstrated that Aluminum has 
been more widely adopted for 
shielding by the leading manufac- 
turers than ever before. 


This metal is especially effective as 
a shield at radio frequencies and 
has been accepted as standard by 
many of the foremost radio 


Aluminum has more applications 
in radio receiving sets than any 
other metal, and is rapidly becom- 
ing a mark of quality quickly rec- 
ognized by the layman. 


“Aluminum for Radio”—a booklet 
explaining these manifold uses, will 
be mailed to you upon request. 


ALUMINUM 


ALUMINUM COMPANY OF AMERICA 
2467 Oliver Building, Pittsburgh, Penna. 
Offices in 18 Principal American Cities 


“ALUMINUM IN EVERY COMMERCIAL FORM” 


WHOLESALE 


RADIO CATALOC 


WHOLESALE 
RADIO CATALOG 


Listing thousands of items in standard radio 
Parts, Kits, Accessories, Complete Sets, Fur- 
niture, ete, Every Set Builder and dealer 
should have a copy. Real wholesale prices. Send 
for your copy today. 


THE HARCO COMPANY 


1257 So. Wabash Ave. Chicago, fl. 


The HARCO CO. /zs 


25 Cents 


Brings ALL THIS! 


One Official Blueprint of the 
Five-Tube Diamond of the Air 
One official booklet describing in 
detail how to build this famous set, 
wind coils, etc. 


Act Now! Send That Quarter to 


GUARANTY RADIO GOODS CO. 
141 W. 45th Street, New York City 


who derive largest 

profits Know and 

heed certain. simple 

oe but_vital facts before 

applying for Patents. Our book Patent-Sense gives those 
E 


facts; sent free. Write LACEY & LACEY. 631 F St., 
Washington, D. C. Established (869. 


EVERYTHING IN RADIO 


AT ATTRACTIVE PRICES. SETS OR PARTS. 
Orders shipped exactly as ordered. Prompt Service. 
Write for Prices. Mail Order Only.'Send Your Address. 
ALL RADIO COMPANY, 417 North Clark St., Chicago 
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humor through 


Your first copy of “FRENCH HUMO 


10c WEEKLY 
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a 


manner. 


NUT. 


The best is 


of $5.00. 


pays 


d of humor, wit, and keen, Knife-edged 
“‘parlay,”” offers humor-loving Americans, 


its choicest, finest 
“FRENCH HUMOR.” 


»” will prove what we 


ge NUT is a new wrinkle to 
pass away your time. 
interesting, more entertaining and more 
han a cross-word puzzle. The 
‘ITT jllustrates an ordinary, 
well-known saying in a distinctly new 
Study the examples on this 
page. The test of a CO 
that there must be no question as to the 
correctness of the description. 
tation must absolutely fit the COOKOO 
NUT, otherwise it does not 20» 
up the captions of t 
on this page, and make } 
what each COOKOO NUT stands for. 
An exciting new game is to play 
KOO NUTS at parties where everyone is 
asked to make up an original 
The most mirth-provoking one 


gets the party prize. 
OOKOO NUT printed: in 


he COO 


ke your friends guess 


FRENCH HUMOR gets 2 weekly prize 
For every other one accepte 


FRENCH HUMOR 


Far more 


OKOO NUT is 
The quo- 


Cover 


KOO NUTS 


- 


OOKOO 


say—hundreds of choice jokes and original illustrations by Fi 

Artists, with all the illustrated jokes printed first in Fa apaeee 
then in English. It’s the funniest, wittiest and most entertain- 
ing magazine you have ever read. 
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EnnnanaNnatatte 


Fourth Annual Radio 
World’s Fair 


(Continued from page 609) 
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the relay, this act setting in motion a new 
electrified steel mill in Pittsburgh, Pa. This 
same action was shown to the visitors at 
the Radio World’s Fair, with the exception 
that the motor and lights were in the Theatre 
of Wonders. 


TRANSMISSION OF PHOTOGRAPHS 

An exhibit that attracted great attention 
was the reception of photographs by radio 
with receiving apparatus that can be at- 
tached to an ordinary radio receiver in place 
of the loud speaker. The apparatus, which 
is shown in the accompanying illustrations 
and which was developed by A. G. Cooley, is 
said to be of such simple construction that 
it can be built by an amateur. The photo- 
graphs are received on sensitized paper. 
which is placed around a cylinder. The pic- 
ture is built up line by line. 

The Radio Corporation of America dem- 
onstrated a similar system with the excep- 
tion that the transmitted photograph or 
sketch could be enlarged to many times the 
size of the original. The printing of the pic- 
ture is controlled by a relay regulating a flow 
of hot and cold compressed air. 
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Photoelectricity, the 
Means of Television 
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In operation these cells will glow under 
excessive potential and while glowing. of 
course, are not sensitive to light variations. 
Efficient operation is secured somewhat be- 
low this point. If the rated voltages of 
the cell are exceeded, its life is considerably 
shortened. The manufacturers of the above- 
described cells specify that they should not 
be operated at a temperature above 30° 
Centigrade, which is 86° Fahrenheit. 

To those familiar with the action of the 
thermionic tube, the application of the pho- 
toelectric cell to visual communication is not 
hard to understand. The current through 
the cell rises and falls with the varying in- 
tensities of the light directed on the plate. 
This current may be made to influence the 
grid of a sensitive vacuum tube, as shown 
in the circuit diagrams; and the output of 
the latter is fed into an amplifier. 

PRACTICAL DIFFICULTIES 

This description of the way of handling 
the output of cells sounds simple enough on 
paper; but the fact of the matter is that 
difficulty is often experienced in designing 
amplifiers which will give an adequate re- 
sponse to the extremely minute impulses in- 
volved and to the rapid fluctuations neces- 
sary to transmit pictures or, especially, scenes 
of motion. This provides radio experi- 
menters with a problem which is definitely 
within their province to solve, in addition 
to those questions of static elimination and 
fluctuations of signal strength, which must 
be answered before radio will become a 
practical channel for such communication. 

It is fortunate for the progress of visual 
communication that the photoelectric cell, 
although it has some disadvantages, is a de- 
vice of great speed and precision. Cells of 
the better type are capable of translating 
extremely rapid fluctuations of light and 
shade without appreciable lag or “hang- 
over,” for the emission of electrons i is prac- 
tically instantaneous. 

Individual cells of the same type vary 
widely in their characteristics, as do radio 
tubes; and when two or more cells are used 
together, often the case in television systems, 
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The Ideal 
Christmas Gift 


Radio fans—here’s your opportunity to be a real Santa Claus—to bring a gift 
home that the folks can enjoy Christmas Day and every day in the year—a 


TEMPLE SPEAKER, 


the ideal Christmas gift. 


Nothing will give greater 


pleasure in radio than a TEMPLE—the speaker that has been the sensation of 


every radio show, the joy of thousands of fans all over the country. 


Do your 


Christmas shopping early—buy a TEMPLE, Console or Drum Type Model. 
Either will bring you a richness and purity of tone reproduction that is far 


beyond what you ever thought was possible. 


tion on the TEMPLE COMPARATOR. 


Ask your dealer for a demonstra- 


Temple Models Priced at $29.00—$48.50—$65.00—$85.00 


TEMPLE, INC., 


The Best Radio 
_ Made 


213 S. Peoria St., Chicago 


Is Only as Good 
as Its Speaker 


CONE 


IMPROVED TURN-IT 


Variable Grid Leak (Non-Evaporating) 


ee ee eee $1.00 
If your Sau can’t supply you write direct 
GARDINER & HEPBURN, INC. 
611 Widener Bldg. Phila., Pa. 


. Play While You Pay/ 


A marvelous set for distance, 
selectivity. 6 tube—1 dialtiliuminated): 
Beautiful cabinet. Easy month] Spurs iT 
ments while you enjoy t nation. -wide pro- UTS IT IN 
Log and Call Book and YOURHOME 
ig Catalog containing thousagds Se ( 
i copy. 
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HAR G, 
v{x’ Dept. 107 American : Radio Bidg., aie City, Mo. 


RADIO PANELS 
OF GENUINE BAKELITE 


Cut, drilled and engraved to order. 
sketch for estimate. Our Complete Catalog on 
Panels, Tubes and Rods—all of genuine Bake- 
lite—mailed on request. 


STARRETT MFG. CO. 
520 S. GREEN ST. - - 


Send rough 


CHICAGO 


FREE RADIO GUIDE 


Big New 1928 Catalog —4, 000 Items 
Gives special hook-ups with illustrations, 

Shows big savings on standard radio — 
complete sets, kits. Be sure to get th d 
thrifty book before you buy. Write letter or postal NOW. 


Barawik Co., 129 N. Jefferson, Dept. 111, Chicago, U.S. A. 


Insure your copy reaching you each month. 


Subscribe to Radio News—$2.50 a year. 


Experimenter Publishing Co., 230 Fifth Avenue, N. Y. C. 


NI 
9 


Vital Factors 
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High Quality Reproduction 


units. 


TYPE 285 
Audio Transformers 
Available in Two Ratios 
1 to 3 for 1st Stage, 
Price $6 
1 to 6 for 2nd Stage, 
rice $6 


EO ATT 


High quality 
things; correctly designed coupling units, proper use 
of amplifier tubes, and an efficient reproducing device. 

For over a decade the subject of audio frequency 
amplification has 
laboratories of the General 
particular attention given to the design of coupling 


As a result of this exhaustive research the General 
Radio Company has been, and is, the pioneer manu- 
facturer of high quality Audio Transformers, Im- 
pedance Couplers, and Speaker Filters. 

If the amplifier of your receiver is not bringing 
out the rich bass notes and the mellow high tones as 
well as those in the middle register, why not rebuild 
your amplifier for Quality Reproduction with General 
Radio coupling units. 

Write for our Series A of amplification booklets 
describing various amplifier circuits and units. 


GENERAL RADIO Co 


CAMBRIDGE, MASSACHUSETTS 
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Good Reception Assured 


HE “RADIO TROUBLE FINDER” is a 

book prepared by a Radio Expert with 
many years of practical experience. It is a 
proven fact that 99 out of every 100 com- 
plaints from Radio set owners can be traced 
to simple and minor troubles that a child 
could repair with a simple book of instruc- 
tions—and only once in a lifetime the aver- 
age man need pay an expert to repair his 


set—if he has a copy of the “RADIO 
TROUBLE FINDER.” 
This simplified 64-page beok charts all 


troubles and how to correct them. 

It is the simplest thing imaginable to use 
it. Even the more difficult jobs of changing 
internal mechanism of the set can be accom- 
plished successfully. 

The “RADIO TROUBLE FINDER” con- 
tains 64 pages, many of which are illus- 
trated. It is size 6 by 9 inches with a 
colored cover—PRICE 25c. 


ON ALL NEWSSTANDS 
or order direct 


CONSRAD CO., Inc. 


230 Fifth Ave. New York 


THE PERIDYNE FIVE 


THE SUPER-HILODYNE RECEIVER 


“B’ SOCKET-POWER UNIT 


Kadio News Blueprint Article No. 39............... 
Order Direct from RADIO 

230 FIFTH AVENUE, NEW YORK, N. Y. 
MENTION NAME OF RECEIVER AND ARTICLE NUMBER 


DECEMBER 


BLUEPRINTS 


} You can obtain a complete set of Blue- 
prints for these receivers direct 


from RADIO NEWS. 


Radio News Blueprint Article No. 37.................ccccccccccsssssssscseseeeees $1.50 
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it becomes necessary to balance their out. 
puts by means of resistors. Cells after some 
use show evidence of fatigue; that is, a 
deterioration of the photoelectric surface, 
often due to leakage currents which flow 
when the cell is not exposed to light. This 
difficulty regarding “dark currents” is, how- 
ever, eliminated by careful design. 

The thought will arise that cells may be 
more sensitive to certain light frequencies 
than to others; this is a fact. The cells we 
have discussed show a maximum sensitivity 
in the blue-violet part of the spectrum, 
while yellow-green elicits the greatest re- 
sponse from the average eye. 

In conclusion it may be mentioned that 
the photoelectric effect has been produced 
with other than the metallic elements. Crys- 
talline substances and many inorganic com- 
pounds respond to the action of light, but 
these facts, while interesting, are of no serv- 
ice in communication work and need no 
further consideration here. (A discussion of 
this subject will be found on page 32 of 
Rapio News for July, 1927.) 
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Does Voltage Indicate | 
Merit? 


: (Continued from page 633) 
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statistics, in use between 600,000 and 700,000 
“B” power units which were designed for 
use with the original 60-milliampere tube. 
As by far the greater percentage of these 


_units have been in service for a length of 


time close to the normal life of the tube, 
some data on this subject should be at 
present of interest to the readers of Rapio 
NEWS. 

Though the 60-milliampere rectifiers can- 
not, as a rule, be used to replace a 125- 
milliampere rectifier, there are a great many 
instances in which several worth-while ad. 
vantages are to be had by the use of the 
125-milliampere tube as a replacement unit 
for the smaller one. 

The first of these is increased output. In 
gaseous-conduction rectifiers the voltage 
drop across the tubes is very nearly a con- 
stant; about 120 volts for the 60-milliampere 
tube and 90 volts for the 125-milliampere 
tube, regardless of the load current. As the 
majority of power units originally designed 
for use with the former type tube were of 
the lower-voltage type previously referred 
to, there is generally an advantage to be 
gained by increasing their output. Most 
such power units have a maximum voltage 
output in the neighborhood of 150 volts at 
40 milliamperes. 

By the use of the 125-milliampere tube, the 
output is increased to about 180 volts and 40 
milliamperes or sufficient to operate a 171- 
type tube at full plate voltage, while supply- 
ing sufficient current for the great majority 
of radio receivers. 


CONDENSER SAFETY MARGIN 


Perhaps it may be thought that this higher 
output voltage will damage the filter con- 
densers in the power unit. Such is, how- 
ever, not the case, as the condensers of all 
reliable power units are made to withstand 
voltages very much higher than the normal 
operating voltage; an increase of thirty 
volts is quite insignificant. 

The manufacturer, in the design of the 
condensers for his power unit, must, in fact, 
provide against the possibility of the device 
being operated without load; as this would 
result if the power unit were turned on 
without being connected to a radio receiver, 
or if the filament switch of the receiver 
were turned off while the “B” unit remained 
in operation. In this case, the voltage 
across the filter condensers might well be 
two or more times the normal operating 
voltage. It will be seen that the slight in- 
crease in voltage due to the use of a 125- 
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milliampere tube in place of a 60-milliampere 
one seems even more insignificant. 

The voltage across the buffer condensers 
is determined by the power transformer and 
not by the rectifier tube. Thus, the strain 
on these condensers is the same, regardless 
of the voltage drop across the rectifier tube. 

In fact, the use of a tube of the 125-milli- 
ampere type in place of a smaller one may 
even reduce the strain on the condensers, in 
the case of some “B” power units which are 
equipped with “high” and “low” voltage 
switches; the former tube with the switch 
at “low” position gives about the same out- 
put as the latter with the switch at “high” 
position. 


LARGER TUBES LAST LONGER 


But perhaps the most important reason for 
replacing a small tube with a larger one 
when the occasion arrives, is that the latter 
will ensure longer life and smoother opera- 
tion. Anyone will readily appreciate the fact 
that any device—whether an automobile en- 
gine or a radio tube—will last longer and 
perform more smoothly, if operated below 
its maximum rated output. It is only rea- 
sonable to expect that. the 60-milliampere 
tubes, having a normal life of 1000 hours 
(which is equivalent to one year of average 
use), will not last as long while operating 
close to full load as a 125-milliampere tube, 
also having a life rated at 1000 hours, but 
only operating at less than half its full load. 

When the 125-milliampere rectifier is used 
to replace a 60-milliampere one, it may be 
found necessary to readjust slightly the volt- 
age controls on the power unit and, perhaps, 
to increase the negative “C” voltage in the 
last audio or power stage. 
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Secret Signalling 
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than any other, the letters, O, T, A, I, fol- 
lowing in that order. By dealing in a like 
manner with a cipher, and comparing the 
letters or numerals which occur most often 
with those in Fig. 1, an expert will have 
little difficulty in deciphering a message, 

In the case of transposition ciphers the 
same procedure is used. The difficulty here 
is somewhat increased Cue to the fact that 
the letters occurring most frequently are 
different; but by a study of the “crest” let- 
ters (those appearing most often) the ex- 
pert can again solve the problem, if a mes- 
sage sufficiently long is available. These 
two methods are not the only ones by any 
means that can be used for code work, but 
the others are far too complicated to go 
into here. 

Having seen that the secrecy that tele- 
graphic ciphers are said to enjoy is not so 
very secret after all, it will be of interest 
to consider one of the latest systems for 
secret signalling in radio. Naturally ciphers 
can be used in radio in the same manner in 
which they are used in land wires, but the 
question at once arises: Can a radio signal 
be safeguarded against interception by an 
unauthorized listener to the same degree 
that an ordinary line can be protected from 
a wire-tapper ? 

Obviously, while the land wire is localized 
along a particular path, which may be kept 
under supervision, radiated magnetic waves 
spread out in all directions and therefore 
offer a wider area of attack. In the illus- 
tration at the head of this article will be 
seen a plan developed by Mr. R. D. Bangay. 


DOUBLE-BEAM TRANSMISSION 


Two separate transmitters are used, these 
being situated some distance apart. The an- 
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‘A } R. F. voltages from 50 to 
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A. F. voltages from 90 to 


4353 
Power tube voltage to 180 
fixed. 

AN EXCLUSIVE 

FEATURE 

Tubes and by-pass con- 
densers are protected 
against excessive and 
harmful voltages. 
Designed for lasting serv- 
ice with liberal factors of 
safety. 
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A STRICTLY HEAVY- 
DUTY POWER UNIT 


Output rating is 70 mils at 
180 volts. 

Uses R. C. A. UX-280 or 
Cunningham CX-380 Rectron. 
Licensed under patents of 
Radio Corporation of Amer- 
ica and Associated Companies. 
For 105-115 Volts, 50-60 
cycles A. C. * 

List price with cord, switch 
and pug, $40. Rectifier tube, $5. 
Write National Co., Inc., W. 
A. Ready, Pres., Malden, 
Mass., for new Bulletin, W- 
124. 
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NATIONAL TUNING UNITS — THE HEAVENLY TWINS 
More National Tuning Units have been used by set builders than all other similar components combined, 
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Standard parts and equip- 

ment at money-saving prices, 

with discounts that show you a real 

profit. Electrical phonograph — pick-ups — latest kits. 

New A. C. tubes and transformers—parts for any circuit 

—power audio equipment—short wave supplies—they are 

all in our big new 1928 Catalogue. Write for it today, 
with discount sheet. 12-hour shipment guaranteed. 


SSS | 
( Dan-AsheRadio Co.} 


210 North LothsTS ST.LOUIS, MO. 


RAJAR oir Pisnins 
SNAP TERMINALS 
Instantaneous in Operation—Positive Contact. For Panel, 


| 
| Ground and Battery Connections, 
| 


Patented—Sept. 23rd, 1924 
The base stud is tapped and furnished with 8-32 screw 
and washer. This fits all ‘‘B’’ Batteries with screw posts. 
As used on 


TUNGAR—RECTIGON—PHILCO—EXIDE 
B ELIMINATORS 


Terminal, complete... .. 15e. Extra base studs.... 50 
Furnished with 


BAKELITE FERRULES 
in three colors—BLACK, RED, GREEN 


— 25 cents each 
From your dealer or direct from the factory postpaid 


List Price 


THE RAJAH CO. - Bloomfield, N. J. 


Insure your copy reaching you each month. D 
‘ Experimenter Publishing Co., 230 Fifth Avenue, N. Y. 
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Subscribe to Radio News—$2.50 a year. 


“Thanks, Folks! 


Orders are 
Coming 
in Fine!” 


Mail This TODAY! 


Hampton-Wright 
128 Darmody Building 
Indianapolis, Ind. 


Gentlemen: Rush to me today one of your 
free 1927-28 catalogs of unusual bargains 
in radio parts and accessories. 


Name 
Address 
City 


Radio Fans all over the 
country are acclaiming this su- 
perior Hampton-Wright radio 
merchandise. They’ve found 
bargains galore, all the products 
of the country’s best known 
makers, in this new 


1927-28 
HAMPTON-WRIGHT 
FREE CATALOG of RADIO 
PARTS and ACCESSORIES 


Order this “Book of a Thousand 
Radio Bargains” and let our merchan- 
dise and service satisfy your radio 
needs. Join our host of friends. This 
is Hampton-Wright’s biggest year — 


take advantage of it. To day ! 


Mail the coupon— 
“KEEPING PACE WITH RADIO” 


HAMPTON-WRIGHT 


RADIO PARTS AND ACCESSORIES 


DARMODY BUILDING + “i= -- INDIANAPOLIS 


Tune Dut With 
VARIQLOOP 
| Directional Allocating 


Canadas mal Positive Control 
ELIMINATES All ‘‘The Undesireable 


Cuts out undesired stations without changing dial 
Settings. Can be used either as loop or in connection 
with outside aerial, affording strong signal strength of 
long antenna with sharp tuning characteristics of loop. 
For ALL SETS — no changes whatever necessary. 
Antenna, Tuner and Eliminator combined. Uncon- 
ditionally guaranteed, order today. $15 prepaid. 

Write for Circular 
FROM YOUR DEALER OR DIRECT 


PALMER & PALMER 
404 WEST UTICA ST. BUFFALO, N. Y. 


tennas used are of the kind which transmit 
a beam of waves; i. ¢., the radio waves are 
concentrated in a narrow path instead of 
being spread out in all directions. These 
two beams will intersect at a certain point, 
and it is here that the receiving station is 
located. The messages are sent trom a key- 
ing station midway between the two aerials, 
and the keying circuit is so arranged that 
neither transmitter sends the entire mes- 
sage. For example, it can be so planned 
that one of the transmitters sends the dots 
of the Continent.1 code and the other sends 
the dashes. This is accomplished by using 
a key that sends dots in one position and 
dashes in the other. 


The result is that, while the area of pos- 
sible reception by an unauthorized listener 
is limited in each case to the line of the 
beam, an eavesdropper if placed in one or 
the other of these two paths, will pick up 
only a part of the message—only a series of 
dots or dashes. The only points where the 
entire message can be received lie in the 
area of the intersection of the two beams. 
The aerial of each transmitter may be mount- 
ed on a revolving platform, so that the two 
rays can be converged at any point within 
the range of the two transmitters, excluding 
all others. 


As an additional precaution each beam 
may transmit a continuous carrier wave, up- 
on which the signals are impressed at dif- 
ferent super-audible frequencies. At the 
receiving station the two “supersonic” fre- 
quencies are combined to give an audible 
beat-frequency as the ultimate effect. 


SPECIAL CARRIER SYSTEMS 


Even in the case of telephony secret sys- 
tems of radio transmitting have been devel- 
oped capable of baffling the most determined 
efforts of an eavesdropper. If speech is 
used for modulating a carrier wave of fluc- 
tuating frequency instead of one of the usual 
constant frequency, the tuning of the receiv- 
ing station must be kept constantly in step 
with the variations of the transmitter. Other- 
wise, only unintelligible fractions of the 
messages could be picked up on an ordinary 
receiver. 


If the carrier wave is suppressed at the 
transmitter so that only one of the side 
bands is transmitted, it is impossible to pick 
up an intelligible signal witn an ordinary 
set. This type of reception can only be ac- 
complished by using an oscillating system at 
the receiving end to supply the missing car- 
rier wave and “beat” the side-band down to 
audible frequencies. If, in addition, the sup- 
pressed carrier wave is a fluctuating instead 
of a constant frequency, the eavesdropper 
must keep his circuit oscillating exactly in 
step with the fluctiiations of the transmitter 
before he can pick up an intelligible mes- 
sage. 


The message can be further garbled by 
applying the microphone currents to an inter- 
mediate frequency and selecting the lower 
of the side-bands for modulating the main 
carrier wave. The speech frequencies are 
thus inverted or converted from their orig- 
inal form into a confused noise. These can 
be restored to intelligibility only by revers- 
ing the modulating process at the receiving 
end; an operation that necessitates ,two sets 
of oscillators. It would seem that these 
complications would make for secrecy. A 
simple diagram of such an arrangement is 
shown in Fig. 2. 


In this diagram the original microphone 
current from the amplifier is first applied to 
a balanced modulator fed by a source of 
intermediate- frequency current. The result- 
ing side-bands are so filtered that only the 
lower one reaches the principal modulator. 


The main carrier wave is generated sep-’ 


arately, the tuning condenser being continu- 
ously varied by a motor to keep the carrier 
frequency at a constantly changing value. 
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AMATEURS’ 
HANDIBOOK. 


ERE is the greatest Radio 

Handibook ever published! 
Right up to date—a brand new 
edition of the very finest selected 
articles that have appeared in 
RADIO NEWS, Radio’s Greatest 
Magazine, this year. 

All new Radio—Plenty of latest 
model - circuits with blueprint 
diagrams, ready for building. This 
is the most popular Radio Book 
ever printed. The past three edi- 
tions were completely sold out. 

—And now we offer the biggest 
and best edition of them all—116 
pages of 1927 Radio complete with 
elaborate circuit diagrams and 
illustrations and parts. Size 9x12 
inches. - 

Copies are going fast, get your 
order in now—or see any news- 


dealer. 
50c 
ON ALL 
NEWSSTANDS 


If your newsdealer cannot supply 
you use coupon below. 


EXPERIMENTER PUBLISHING Co., Inc. 
230 Fifth Ave., New York 


EXPERIMENTER PUB. CO., Inc. 
230 5th Ave., New York, N. Y. 


Gentlemen: I enclose 50c. for one copy of the 


new 1927 AMATEURS’ HANDIBOOK. 


Name 


Address 


City, State 
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The Aurora is The Master’s private 
yacht; one of those vessels originally in- 
tended for an ocean liner, but that smoked 
too much when young and got stunted at 
250 feet. It’s the last word in floating pal- 
aces; besides elaborate quarters for fifty 
guests, including a ballroom and a flock of 
tucked-away decks, Jerry has his own sci- 
ence suite, being a replica of his land labora- 
tory except in space. I’ve made a couple of 
week-end trips on the big canoe, and she’s a 
wow. 

The Master goes on, gazing abstractly out 
of the window. “I have in mind a trip to 
that point in the Atlantic Ocean farthest 
from land. It will take about three weeks, 
more or less. What do you say we make a 
cruise of it—get up a party?” 

“Tl ask the family accountant,” I says, 
“but Tl bet it’ll be a pushover.” 

Jerry smiles. “Why, of course, we'll have 
to consult Doris about the guest list, and 
such. Women are so competent along those 
lines.” 

“You’ve been peeking!” I reprimands. 
“But come on over to dinner tonight and 
we'll lay the plans.” 

“T’ll be there,” promises The Master. “Tell 
Doris to have ham and eggs.” 

Having only two French chefs, the poor 
boy don’t get much real food, and he likes to 
dine with us for variety’s sake. I goes home 
and tells the Sweeping Sweetie the glad tid- 
ings. If it were anybody else I was bring- 
ing home -to dinner, my helpmate would 
rave, but The Master praises her cooking, 
and consequently stands ace high with Mrs. 
Joe. 

At six o’clock Jerry comes in, and chatter 
fills the air until after the coffee, when 
Doris gets out a pad and pencil and orders 
action. 

“Whom do you wish to invite?” she asks. 

The Master’s so much of a recluse he 
ain’t got any intimate gang except us and 
ours, and he pauses before replying. 

“Well, there’s Mr. and Mrs. Doc Max- 
well, and my _ cousin, George Gurney. 
They’re about the only ones in Brightmere. 
And can’t we get Tap Jones and Mildred? 
Where are they now?” 

“Honeymooning in Connecticut,” I says. 
“T’ll wire ’em—they’ll be tickled cerise.” 

“And the McKennas, with Shakespeare, 
the crow?” 

“Out on the Orpheum,” replies Doris. 
“Out of reach.” 


“And couldn’t we—” Jerry blushed heav- | 


ily, “couldn’t we get one or two of the girls 
that were in the revue with you?” 

“In midsummer, with half the town outa 
work?” I grins. “Boy, just name the lucky 
lassies !” 

“Ask Betty, and  what’s-her-name—the 
red-head—oh, yes, Yvonne.” 

That makes a total of ten, which we de- 
cides is enough, there being five couples, it 
you can count on The Master, besides three 
unmarried officers and a crew of forty able 
seamen, for the girls’ sakes. 

“We'll sail on or about Sunday, July 
17th,” says Jerry, in parting. “I'll attend to 
all details except the guests themselves: 
you'll call them up and make sure that they 
can come, won’t you?” 

“With pleasure.” 

During the next week I’m busier than a 
one-armed fat man with Saint Vitus’ dance 
rewinding a honeycomb coil in an upper 
berth, but everybody invited is tickled cerise 
to come, because after we’re through experi- 
menting The Master agrees to take a much- 
needed vacation and cruise about the West 
Indies, and you know what that means! 

The Master, incidentally, is the hardest 
svorker of all. The yacht’s:thoroughly gone 


‘AMPERITE- 


They would tell you—that only at the 
precise and definitely prescribed fila- 
ment current, or temperature, can their 
tonal qualities, clarity and sensitiveness 
be brought out to the full. That “A” 
battery current constantly varies accord- 
ing to the age of the battery and state 
of charge—and operation with too little 
or too great current is certain death 
2 to efficient tube performance—and too 
quickly, of the tube itself. That only AMPERITE 
can automatically supply and control this exact 
current despite battery variation—as long as 
sufficient current is to be had. That you should 
never confuse AMPERITE with fixed filament 
resistors which do not do the Amperite’s job. 
AMPERITE is sold by dealers everywhere. Price 
$1.10 mounted (in U.S. A.). 

Write for FREE “Amperite Book” of the season’s best circuits 

and latest construction data, Address Dept. RN-12 


Aeadiall Company 


50 Franklin St., New York: 


IPERITE 


U.S PAT OFF. 


Watch Dog | 
of Your 
“Tubes 


ORIGINAL 


CCUSTI@NE 


3 FT. DOUBLE CONE SPEAKER 


HERE IS THE MOST POPULAR 3-FT. DOUBLE 
CONE SPEAKER IN THE COUNTRY—You 


can build it in less than fifty minutes. $3.00 EXTRA 


We furnish everything in Kit form with free instructions and blueprints. Everybody is building one 
You can do it, too! aff at such a low price. With this the ACCUSTI-CONE original 3-ft. Cone speakei 
you hear ALL the tones. It brings out the true depth and beauty of orchestral and instrumental music. 
Truly unequalled in tone quality and the greatest speaker in Radio today, BUY this wonderful speaker, 

which works on any set, under our ‘‘absolute Money back if not fully satisfied guarantee.’’ You will admit 

after hearing it that it equals any speaker selling today for $75 or more. Imitators only imitate 

shape, but not ACCUSTI-CONE quality. 

24-INCH ACCUSTI-CONE SPEAKER KIT $11. 
Accusti-Cone Speaker Unit Adjustable $7 (Life-time Guarantee). 
Cone Speaker Cement 30c. and 50c., Apex Fittings, 25c. Fon-O-TEX 38 x 38, 
Alhambra Cone paper 75c., and many other items illustrated in our new 
free Catalog. Write for one. 


SEND CHECK OR MONEY ORDER TODAY 
Dealers and Jobbers—Write for Accusti-Cone 
Attractive Profit-Making Proposition 


ACCUSTI-CONE LABORATORIES, 


Dept. N 
% 11 N. 7th Street, Philadelphia, Pa. 
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Lucas Spring Binding Post 


A Spring Binding Post unequaled for 
service and simplicity, requiring but a 
press of the finger to make necessary con- 
nections giving you satisfaction unexcelled. 
Seven posts to a slab. Marked or plain. 


Shows the latest circuits, the newest develop- 
ments in radio at startling low prices. Get 
Single 10c. Double 15c. Manufacturers, the parts you want here and save money. 
Dealers and Jobbers write for prices. The best in parts, kits, complete factory- 
built sets and supplies. Orders filled same 

JOHN LUCAS & SONS day received. Write for free copy now a4 

654 N. Talman Ave., Chicage, tit. Barawik Co., 129 N. Jefferson St., Dept. 111, Chicago, U.S. A. 
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Better by Far 


Than any fixed leak in the detector 
circuit is the 


BRETWOOD 
VARIABLE GRID LEAK 


Because it allows 
adjustment of grid 
voltage to maximum 
sensitivity for recep- 
tion of far - distant 
signals, while per- 
mitting faster dis- 
charge of electrons 
when receiving 
strong local stations, 
thus preventing dis- 
tortion from this 
cause. Therefore a 
Bretwood Variable 
Grid Leak means 
more miles plus best 
possible tone qual- 
ity, Without any ex- 
tra tubes. <A _ pa- 
tented plastic and 
foolproof plunger in- 
sure permanence in 
holding any desired 
resistance setting 
from .25 to 10 meg- 
ohms, as well as very 
long life of the leak 
itself. As no 
grid 
function any 
better than its 
grid condenser, 
be sure that 
you use a leak- 
proof Bretwood 
Bullet Conden- 
ser, of mica di- 
electric, and of 
.00025 mfd. ca- 
pacity (another 
precision prod- 
uct, accurate 
to ‘plus or 
minus one per 
cent.). Get 
these two parts 
and also get our 


FREE 


hookups, supplied 
with each purchase. 
Just fill out and mail 
the attached coupon. 


I 


The New Bretwood De Luxe 
Variable Grid Leak with 
Condenser Attached 


Don’t Send a Solitary Cent! 


The Bretwood Leak may be baseboard or panel 
mounted. Works the same in any position. No 
fluid used, 


North American Bretwood Co., 
141 West 45th Street, N. Y. City. 


Please mail me at once one New and Improved 1928 Model 
De Luxe Bretwood Variable Grid Leak (price, $1.75) and 
attach one Bretwood Bullet Condenser (50 cents extra), 
for which I will pay the postman $2.25 on receipt. Both 


must. be the genuine Bretwood articles, imported from 
England, 

NAME cccccccccccccccccccccccccecvecceee Covccece 
STREET ADDRESS ..ccccccccccccecs eecccccceeses 
CITY. ccccccsvvcccsesccecs STATE. ..ccccccccccses 
N-1l1 


DE ALERS 


— DISCOUNTS 


thousands of. 


NATIONALLY fs 
ADVERTISED “Qyty 


Midland Wholesale Co. 

5116 Ravenswood Ave. 

Chicago, Illinois 
Dept. R. N. 


over, and made extra-seaworthy, and we in- 
stalls his outfit in the science suite, by tacit 
agreement I being his only official assistant 
during the trip, with Doc Maxwell to help 
in case we needs an extra pair of mitts. 
Aside from Doc, and maybe myself, there 
ain’t anyone on board that’s advanced in ra- 
dio further than the dial-and-panel stage, 
which is fortunate, since nobody will under- 
stand enough to ask foolish questions. 

Everything’s jake by the 17th, the gang 
all being on time and in good spirits. The 
day’s clear and balmy, and it looks like a 
case of continuous hallelujah, if you get my 
intimation. Excepting George Gurney, we're 
all acquainted, and George is congenial, sO 
we don’t have to study each other more’n 
a minute before the dirt starts to fly. 

“Some hulk, this!” sums up Betty, prome- 
nading in a white sailor outfit that was 
meant for a stiff breeze on the upper deck. 
“Gee, what luck—a month or two and not a 
dime to pay for rent or eats!” 

“Altruistic, ain’t you?” I grins. “You 
—— asked for salary, too, and been nor- 
mal. 

“And no agent to slip ten percent!” almost 
wails the frill. “But no, Joe, I’m too kind- 
hearted for that. When’s lunch?” 

“An army isn’t the only thing that travels 
on its stomach,” I opines. Whereat Betty 
gives me a playful sock on the proboscis and 
wanders off in search of a single man, al- 
ready having designs on the second mate. 

We sails outa town with the best wishes 
of the City Council, the Elks’ Lodge and the 
Country Club Loafers, and into a sea of 
azure, quiet and tangy. Marvel of all, every- 
one seems to have taken Doc’s advice about 
eating and we're under way a full hour be- 
fore the first rail bird—Mildred—sorta -wan- 
ders downstairs with the green showing 
through the rouge. Me, I’m holding my 
own, and I mean it literally, too. 

For a craft of her size, the Aurora rides 
like a million. For an hour or two I wan- 
ders about, assisting others to explore, until 
it dawns on me that I ain’t seen Jerry about, 
so I knocks on his door and am bade to en- 
ter the science suite. 

“Just in time, Joe,” says The Master. “I 
Was going to send for you.” 

“At your call,” I bows. “What can I do 
to mess things up?” 

The Master’s brought along his wrecked 
morris chair, and flops into it for a resting 
spell. 

“Since you’re to be my assistant, Joe, 
thought it would be well if you were to 
know the basis upon which this system is to 
operate.” 

“You told me once,” I states. 
sion, wasn’t it?” 

“Yes, but that’s merely the beginning. 
Joe, have you ever heard of St. Elmo’s 
fire?” 

I nods. “Vaguely, in my _ schooldays. 
Ships at sea sometimes run into it.” 

Jerry smiles. “St. Elmo’s fire is identical 
with the brush discharge in laboratory ex- 
periments; to be practical, it is the passing 
of electricity from the atmosphere to the 
earth. Is that clear?” 

“As a bell.” 

The Master continues. “The atmosphere, 
then, is saturated with electricity. Lightning 
is the commonest form of atmospheric elec- 
tricity, and of course the most violent. 
Lightning may be either from cloud to earth, 
or as is more often the case, merely from 
strata to strata of clouds. Rain, in provid- 
ing an outlet for such electricity, often stops 
lightning. 

“The earth is normally negative to the 
atmosphere, but this is by no means to be 
accepted as definite ; different sections of the 
globe, in various seasons, alter this potential. 

“My object, bear in mind, is to create an 
intense and if possible steady, continuous ce- 
lestial concussion, high enough to be within 
the level occupied by rain-bearing clouds, 
and at a rate of vibration beyond the abil- 
ity of human ears to detect.” 


“Concus- 
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ight Socket Power 


within your reach 
we you buy a Sterling “B” 


Power Unit, you get power 
regulation which means tone quality 
at its best. You get power for any 
set having 4 to 8 tubes including 
a power tube. You get light socket 
convenience and the utmost in relia- 
bility. At the remarkably low price of 
$28.50, Sterling ‘“‘B’” Power Units 
are within the reach of every purse. 

A Sterling demonstration will 


e a revelation. Any Sterling 
dealer will be glad to prove it. 


terling 


*“B’? Socket Power 


Zs 


Model Price 
R-81 50 
*B” Power $ z S= 
for sets complete 

from with 
4to8 Raytheon 

tubes Tube 


THE STERLING MFG. COMPANY 
2831 Prospect Avenue Cleveland, Ohio 


Build Any Set 
but use 


eACE 
Hard Rubber 


‘PANELS 


Their high insulating 
values insure the utmost 
protection against leaks 
and losses which often 
cause poor reception. 


Made with Crackle or 
plain Polished Surface in 
all regular sizes: 

7x 1) 72412, 7x14 

7x 16,.71.x21, 1x 24 

7 x 26, 7 x 30 inches. 


Low prices at all 
dealers or write to 


AMERICAN HARD RUBBER CO. 


11 MERCER STREET 
NEW YORK, N. Y. 


Makers of famous RADION PANELS 
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I nods. “T get you, in a vague, dense 
way.’ 

“You may have noticed that this ship is 
almost entirely of steel, even to most of the 
furniture. There is a reason for that.” 

“Wes 
. Jerry’s just getting warmed up to his sub- 
ject. “As you know, when dealing with 
electricity, opposites attract and likes repel. 
To induce rain, I shall utilize a large con- 
denser as a negative—assuming the clouds to 
be positive—this negative to be gradually in- 
creased so that positive electricity, always 
present in the atmosphere, will be slowly 
drawn to it by sheer difference in potential, 
incidentally producing a form of thunder vi- 
brating so rapidly as to be noiseless to hu- 
mans, yet effectively assembling the clouds I 
desire.” 

I jumps up, excited. “Do you mean we're 
going to be struck by lightning ?” I demands. 
“Are you crazy?” 

“Be calm, Joe,” smiles The Master. “Yes, 
we will be ‘struck’ by lightning, but not in 
the manner you doubtless have in mind. The 
current attracted to the negative will be 
comparatively small, quite invisible and 
thoroughly safe. Strictly speaking, Joe, we 
are not dealing with electricity in its com- 
mercial form, but with ions.” 

“Tons?” I repeats. “I’ve heard you use 
that word before and it don’t translate yet.” 

“Nor could I satisfactorily explain it to 
you, other than to say that it is precisely 
what happens when the earth intercepts the 
discharge from a sun spot.” 

I grins. ‘That means a lot.” 

The Master hunts a moment in a stack of 
books. “Oh, here it is,” he says. “This vol- 
ume will explain more thoroughly than I can 
the true nature of ionic force.” 

“I'll do my best with it,” I promises. 
“Maybe it'll make it less dense in my skull 
if I understand you're going to do a small- 
time imitation of Old Sol, and cast a few 
spots on your own hook. Is that the opus?” 

“Correct,” smiles Jerry. ‘‘When the sun- 
spots occur, the weather is visibly affected 
for the worse in some localities; the exact 
relation between atmospheric changes and 
sun-spots is not fully cormprehended at pres- 
ent, though sufficiently so to permit my ex- 
periments being based on much more than 
mere hypothesis. It is my aim to prove defi- 
nitely that our weather is affected by these 
ionic discharges, and evolve some means 
whereby they can be counteracted. Do you 
understand better now ?” 

“Much,” I says. “But keep it up.” 

The Master leads me into another room. 
“You wondered, the other day, as to what 
this was. Well, it’s the principal part of my 
system for propagating the ions. Although 
the term is not etymologically correct, we 
shall henceforth refer to this device as the 
ionic generator.” 


Next we goes upstairs and on up the front 
mast, which is built more like a battleship’s 
conning tower, and I’m formally introduced 
to the hymo that does the dirty work. 

“This instrument is either anode or cath- 
ode, depending upon whether we are induc- 
ing rain or summoning fair weather,” states 
Jerry. “It is my own arrangement.” 

Nobody’ll argue it with him, I thinks, but 
I pokes about and asks a few kiddish ques- 
tions, to keep in practise. 

“In operation, the ionic discharge will be 
at first emitted in the form of a narrow 
stream, in all like a spotlight drawn down to 
a crater image. This will ‘burn’ a hole in 
the clouds, to put it simply. Then, in anal- 
ogy, we slowly move the beam from ‘spot’ to 
‘flood,’ widening the circle gradually, until 
the entire horizon has been cleared, or as 
much of it as we desire. Picture, Joe, the 
vista of an immense, round hiatus of blue 
sky surrounded by evil, menacing clouds of 
rain. A sight seldom to be witnessed, eh?” 

“Rather,” I agrees. “Is the apparatus 
controlled from up here or down below ?” 


“Either,” he replies. “At first, during 


Frank expressions of approval from 

the lips of men who know, are the best 
evidence of Victoreen superiority! Those 
who have spent much time and money in 
an effort to achieve the ultimate in radio, 
eventually find complete satisfaction in a 
a Victoreen Super. Tone brilliancy, dis- 
—~ tance, knife-like selectivity and simplicity 
of assembly. These are the outstanding 
qualities which account for the great 
wave of Victoreen popularity in high 
places, 


You can build a Vic- 
toreen “Super” and be 
assured of quality re- 
sults. Send today for 
the 1928 blue print of 
the Victoreen circutt, 
there is no charge. 


he GEORGE W: WALKER ©. 
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Radio Engineers and hundreds of users report that Aer-O-Liminator, YY 
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“LY tion, almost unbelievable freedom from static and outside noises, far yj 
o— greater selectivity and marvelously clear and sweet tone quality. 
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2) In addition you are free from troublesome overhead aerials that every- fy 
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—— Antenna) is simple and easy to instal]. Takes but a few minutes. 
HW FREE TRIAL 
] Make this thrilling test at our risk! n 
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& Antenna). Leave your old overhead 
fo) aerial up. Try out on a night when a | 
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JAM wonderful improvement in freedom i =o 4a 
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Quality Fixed Electrical Condensers BLUEPRINTS and COMPLETE DATA 
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tests, High insulation resistance. PERIDYNE 


One-piece die-press, steel housing 
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HIS is News! 


Big news for magazine readers of all classes! 
lications, we are able to offer you wholesale prices on the best of the standard magazines. 
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Now, for the First 


Time, Order Three Different 
Magazines SENT TO THREE DIF- 
FERENT ADDRESSES and Still Get the Very 


Lowest Wholesale 


Prices on Best Magazines! 


* 


By special arrangement with a number of pub- 


Buy your 


magazines now under this great offer and you will save half or more than half the price at the single copy 


or newsstand rate. 
rates. 
you wish. 


Never Before Such An Offer! 


Never before have magazine clubs been 
offered in this way. Always heretofore 
all magazines in the club had to be sent 
to one person. We have changed all that! 
You can now have all the magazines sent 
to yourself, or only one or two to yourself 
and the other ones to different persons. 


Go In With Your Neighbors 


Show this offer to your friends, rela- 
tives or neighbors. Give them the advan- 
tage of wholesale price on their favorite 
magazine! For instance, you'd like “Radio 
News,” one friend wants to renew his 
subscription for six months to “Review of 
Reviews," and another one would like 
“Illustrated Monthly.”” Separately the 
price would be $6.00; but you can buy 
them now for only $2.99! Less than 
half! 


Every Magazine for a Full Year 


Every magazine (except two) sub- 
scription will be for one full year. 
“French Humor” will be 26 issues or six 


months. And “Review of Reviews” may 
be had for six months if full year is not 
desired. If subscriber is already taking 
any magazine and present subscription is 
not yet expired, mark that name with an 
X on the coupon order and subscription 
will be added on to present one. 


Three Excellent Xmas Presents 


What would please friends and relatives 
more—What would remind them of your 
thoughtfulness so many times during the 
year, as a subscription to a nice magazine! 
What three presents could you buy for so 
little money that would look so big? A 
dollar or so apiece wouldn’t buy much of 
a gift, but think what it buys here. 
you will mark ““Xmas” on the Coupon 
Order we will send the first copy of each 
magazine to reach the name given just be- 


And you will save almost half in nearly every instance over the regular yearly subscripton 
Furthermore, we shall be glad to send each magazine to a different address if you direct, or all to one, as 


fore Christmas and will also send a beau- 
tifully engraved Christmas Card announc- 
ing it as your gift. 


How to Order—Read Carefully 


Before the name of each magazine is a 
number. Order by number only. If you 
want “Radio News,” “Illustrated Monthly” 
and “Success” sent to you, order numbers 
1, 2 and 29. If you want “French Humor” 
(26 issues) and “Illustrated Monthly” 
and “Success” order 5, 2 and 29. If you 
want these three sent to three addresses, 
indicate by number which magazine is to 
be sent to the respective name. Be sure 
to send order coupon properly filled out 
and don’t fail to enclose remittance—your 
check will be acceptable. Order NOW. 
We will be rushed later. Get in early and 
get quick service. 


CONSRAD CO., 230 Fifth Ave., New York 


References: 


Equitable Trust Co., 


New York City; ~ 2 apinaere 


Publishing Co., or the publisher of any of the magazines quoted. 


GIVE THEM FOR CHRISTMAS! 
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SELECT FROM BARGAINS BELOW: 
All Magazines Are for One Year Each, Unless Otherwise Mentioned. Order at Once. 


THESE PRICES NOT GOOD IN CANADA NOR ELSEWHERE OUTSIDE UNITED STATES 


You get the pair of magazines listed (1) RADIO NEWS (3) AMAZING STORIES /|(4) SCIENCE & INVENTION |(5) FRENCH HUMOR-6 mo. 
in each column heading = any one| (2) Illustrated Monthly (2) Illustrated Monthly (2) Illustrated Monthly (2) Illustrated Monthly 
Se pag and any magazine below. | and any magazine below. | and any magazine below. | and any magazine below. 
of each magazine. REGULAR | OUR PRICE | REGULAR | OUR PRICE | REGULAR | OUR PRICE | REGULAR /| OUR PRICE 
(6) American Boy $6.00 $3.99 $6.00 $3.99 $6.00 $3.99 $5.50 $3.69 
(7) American Magazine 6.50 5.01 6.50 5.01 6.50 5.01 6.00 4.51 
(8) Better Homes & Gardens 4.60 2.79 4.60 2.79 4.60 2.79 4.10 2.49 
(9) Boy’s Life 6.00 3.76 6.00 3.76 6.00 3.76 5.50 3.39 
(10) College Humor 7.00 4.16 7.00 4.16 7.00 4.16 6.50 3.89 
(11) Collier’s Weekly 6.00 4.66 6.00 4.66 6.00 4.66 5.50 4.39 
(12) Cosmopolitan 7.00 5.01 7.00 5.01 7.00 5.01 6.50 4.69 
(14) Delineator 7.00 4.98 7.00 4.98 7.00 4.98 6.50 4.69 
(15) Etude 6.00 4.01 6.00 4.01 6.00 4.01 5.50 3.66 
(16) Everybody's Magazine 6.50 4.28 6.50 4.28 6.50 4.28 6.00 4.09 
(17) Golden Book 7.00 4.01 7.00 4.01 7.00 4.01 6.50 3.69 
(18) Good Housekeeping 7.00 5.01 7.00 5.01 7.00 5.01 6.50 4.73 
(19) Hunting & Fishing 4.50 2.98 4.50 2.98 4.50 2.98 4.00 2.62 
(20) McCall’s Magazine 5.00 3.14 5.00 3.14 5.00 3.14 4.50 2.86 
(21) Modern Priscilla 6.00 3.56 6.00 3.56 6.00 3.56 538 3.29 
(22) Motion Picture Magazine 6.50 4.48 6.50 4.48 6.50 4.48 6.00 4.19 
(23) Open Road for Boys 5.00 2.69 5.00 2.69 5.00 2.69 4.50 2.46 
(24) People’s Home Journal 4.50 2.71 4.50 2.71 4.50 2.71 4.00 2.48 
(25) Pictorial Review 5.50 3.75 5.50 3.75 5.30 3.75 5.00 3.54 
(26) Review of Reviews 8.00 4.98 8.00 4.98 8.00 4.98 7.50 4.76 
(27) Rev. of Reviews (6 mo.) 6.00 2.99 6.00 2.99 6.00 2.99 5.50 2.74 
(28) Screenland 6.50 3.48 6.50 3.48 6.50 3.48 6.00 3.29 
(29) Success Magazine 6.50 3.79 6.50 3.79 6.50 3.79 6.00 3.58 
(30) Woman's Home Comp’'n. 5.00 3.49 5.00 3.49 5.00 3.49 4.50 3.31 
(31) Youth’s Companion 6.00 3.69 6.00 3.69 6.00 3.69 5.50 3.47 


. Special Combinations i : 
P ' SPECIAL OFFER COUPON! : 
Or you can have either of the four REGULAR OUR PRICE i] " - 2 s a . 
pairs of magazines given in column a Please Cut Out Along Broken Lines and Mail This Coupon with Remittance. : 
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THOUSANDS 


of our graduates 
have made good! 


You, too, can make rapid strides of ad- 
vancement in Radio, the field of fasci- 
nating work and attractive salaries. 
Trained radio men are always in high 
demand—as ship operators, sailing to 
foreign lands, and in big jobs on shore. 


Study At Home 


Radio institute of America offers the finest radio 
instruction obtainable—qualifies you to pass the 
U.S. Government Commercial or Amateur Li- 
cense Examination. The cost of the courseis low. 
Time payments are allowed. And you can study 
at home! Mail the coupon now! 


RADIO INSTITUTE OF AMERICA 
324 Broadway, New York City 


one=n === -SEND THIS IN@ @ ==) 


RADIO INSTITUTE OF AMERICA 
324 Broadway, New York City 


] 
] 
0 Please send me full information about your | 
Home Study Course of code and technical radio 
instruction which qualifies for the U.S. Govern- | 
ment Commercial or Amateur Radio License. 
l 
l 


0 Please send me full information on your 
technical course for radio dealers, jobbers and 
salesmen : 
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THINGS DON T) 


JUST HAPPEN 


That nothing to equal 
the patented Chaslyn 
Balls for accuracy, un- 
breakability and sim- 
plicity of reading has 
been discovered is why 
the big manufacturers of 
Batteries use them as 
Charge Indicators in 
Glass-Cased Batteries 
and Power Units. 
Easiest to Read 
Nothing to Break 
Swim all three—charged fully 
Sinks the white—charge still right 
Sinks the green—charge is lean 
Sinks the red—charge is dead. 


Asi: your dealer. If he can’t supply, send 75c. to us. 
Chaslyn Corrosion Cure for Battery Terminals protects 
contacts. A large tube is 50c. 


THE CHASLYN COMPANY 
qi 4617 Ravenswood Ave. CHICAGO, mM. 


Special Library of Information 


RADIO PATENTS 


and 


TRADE MARKS 
JOHN B. BRADY 


Patent Lawyer 
Ouray Building Washington, D. C. 


Cable address: Telephone: 
RADIOPAT Main 4806 


, various controls. 


minor experiments, I shall operate it from 
up here; later, when I begin using heavier 
loads, we'll have to handle it from the suite.” 

“Yoo-hoo,” yells a voice, feminine, from 
the deck. The Master looks down. 

“You're neglecting us terribly, you two,” 
says Betty, the demon stepper. ‘Come on 
down—it’s almost time for dinner.” 

Jerry smiles, in his faint manner. “Salt 
air breeds heavy appetites, doesn’t it? I’m 
hungry myself.” 

“Not like that bimbo,” I grins. “With 
her it’s heredity. Her mother dined in board- 
ing houses for years, and developed an acute 
case of Boarder’s Reach. She moved to Los 
Angeles and went crazy in a cafeteria.” 

We hits the deck, and Betty, now rein- 
forced by Yvonne, another memory for the 
visiting Kiwanis, hooks onto The Master 
with all natural weapons unlimbered. Al- 
though they’ve known Jerry for months, this 
is the first time they’ve had him where he 
couldn’t get away, and it looks like a fight 
to the finish, with no odds asked or given. 

“My, isn’t this just the sweetest yacht!” 
gushes Yvonne, sticking onto The Master’s 
left arm like a tattoo mark. “I’ve been 
walking all over it and there’s so many per- 
fectly adorable places!” 

“And the dance floor in the ballroom is 
simply per-fect!” puts in Betty, ringing the 
welkin on her own. “We’re going to dance 
after dinner, Mr. Lawson, if you don’t 
mind.” 

“Not at all,” smiles Jerry. “The ship is 
carte blanche to you all. If you'll allow me, 
may I have a dance or two with each of 
you?” 

How naive! Either of those sweet she- 
bas ’d throw away her compact for a struggle 
with The Master, but he don’t realize it, 
bless his heart. 

Dinner’s served at six, and everybody 
shows up, except Mildred, who ain’t become 
adapted to any roll except that from a bank. 
After that we cuts loose and makes merry, 
Jerry joining in and actually enjoying him- 
self away from his beloved laboratory. The 
sea’s smooth, and there’s a moon. 

With two chorus cuddlers to show him 
how, The Master takes up the art of Terp- 
sichore avidly, and by midnight is well into 
the Charleston stage, with aspects of even- 
tually becoming a super-het black-bottomer. 
The boy’s limber, even in the feet; his head 
we all knows is active. 

“Oh, Jerry, you dance simply divine!” 
breathes Yvonne, who has him in tow. 

Doc Maxwell, who’s been doing a little 
radio duty, reports good weather ahead, and 
we all bunks up with dreams of an azure sky 
over the well-known coral strand, or some- 
thing. 

Several days later we arrives at Latitude 
22 degrees north, Longitude 38 degrees west, 
which is the nautical way of expressing lo- 
cation when there ain’t no billboards or mile 
posts to guide by. 

“Well, here we are,” says Jerry, ordering 
the engines to be stopped. “We are now 
about as far from land as we can get in this 
ocean.” 

It’s a beautiful day, not a cloud in sight, 
and a gentle breeze blowing. The gang im- 
mediately decides to go for a swim, and 
tosses over a couple of life rafts to use as 
floats. I’m making a dash out to join the 
others when The Master highballs me. 

“Oh, Joe;” he calls. “Come here a min- 
ute.” 

“Need help?” 

“Not just yet. But I’m going to start the 
ionic generator shortly, and when I get the 
full power on I'll let you know. It will be 
quite interesting to watch what will happen, 
and I may need assistance in manipulating 
Keep within call.” 

look like Gertrude Ederle?” I 
“Where could I go and be out of 


“Do I 
cracks. 
call ?” 

The Master muses. “You might drown,” 
he says, and I’m the avuncular relative of an 
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TUBES 


For A.C. Sets 
Electrify your set with the New 
Televocal A. C. 226 and A, C, 227 
Tubes. Using these tubes, you can 
operate on A, C. current without 
“A”? Batteries. Thoroughly tested; 
genuine Televocal quality ; guaranteed, 
Also use Televocal T. C, 112A and 
T. C. 171A Power Tubes. Now 
made with oxide-coated filament, 
current consumption is reduced %% 
—from % to %4 amperes. 
Televocal Tubes are made 
in all standard types. 


TELEVOCAL 


TELEVOCA 


TELEVOCAL CORP’N 
Televocal Bldg. 
Dept. A-4, 588-12th St. 
West New York, No J. 


i 


0 
0 Volt Power 
Unit :: $12.75 


Hums, line noises, etc., positively impossible with 
this new advanced unit. Plug in and forget Non- 
acid and noiseless. All detector and intermediate 
voltages plainly marked. Simpler to hook up than 
dry cells. Operates any type set 1 to 12 tubes. 
Greater volume and clearness guaranteed. If not thoroughly 
satisfied return after using 30 days for complete refund. 
Guaranteed further 2 years, For 110-120 volts A.C. 25 to 
60 cycle current. ae 3 2%, $15.25; 135, 
$17.50; 157%, $19.50; 180, $24.00; 20214, $26.00. 
Also built for D.C. current 110 and 32 volts at only $3.00 
additional. any size above. Ample stocks—same day ship- 
ments. Simply say—ship C.O.D. or write for my interest- 
ing literature, testimonials, etc. 


B. HAWLEY SMITH 


334 Washington Ave., Danbury, Conn., U. S. A. 


sands of nationally advertised _b 
All listed and illustrated in my Bi; 
Catalog and Book. 


132 Pag 
formation — trouble finding 


>» set 
building — Radio knowledge of all kinds. 
Write today. HARRY SCHWARTZBERG PRES. 
AMERICAN AUTO & RADIO MFG. CO. 
Dept. 104 American Radio Bidg. 
hansas City, Missourl 


OLD COIN 


large Spring 
selling catas 
logue of coins 


for sale, free. 
coins, 10c. 
William Hesslein, 101 K, Tremont St., Boston, Mass. 


Catalogue quoting prices paid for 


Insure your copy reaching you each month. Sub- 
scribe to Radio News—$2.50 a year. Experi- 
menter Publishing Co., 230 Fifth Ave., N. Y. 
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anthropoid if he ain’t serious. “Be careful.” 

I sees then and there that one of Jerry’s 
big moments is at hand, and he can’t think 
of anything else. So I promises and skoots 
out to get wet externally. 


The others don’t know Jerry’s working, 
but I watches the sky and temperature, hav- 
ing read enough of the book Jerry lent me 
to recognize conditions pertaining to his ap- 
paratus. It’s noon when we starts to paddle 
around; by one-thirty I notices that a dead 
calm has dropped down on us. I skips in 
and tells The Master. 


His eyes sparkle with anticipation. 
“Great!” he gurgles. “A calm always pre- 
cedes a storm, you know.” 


“Sure, I’m married,” I replies. “But I'll 
keep a weather eye on the horizon and let 
you know as soon as I see a cloud.” 


I toddles back to the crowd, but don’t 
swim much, keeping the orbs in action. 
About two-thirty I sees a hazy line in the 
distance. So I climbs up the rear mast, 
where there ain’t no apparatus, and sure 
enough, it’s a black line of clouds, approach- 
ing from north, south and east simultane- 
ously. The west don’t look none too cheery. 

“It’s working!” exults Jerry. “Quick— 
tell the folks to come in, and have the cap- 
tain prepare the decks for a storm. We're 
in for it!” 

“Why worry?” I asks. 
the storm, too?” 

“T’ll know that later on,’ says The Master. 


“Can’t you stop 


“But we're not going to take any unneces- | 


sary chances yet.” 

At three o’clock the calm breaks, and 
how ! 

There’s very little lightning, probably due 
to the cloudburst that drops on top of the 
Aurora; in the science suite Jerry and me 
are having plenty of grief just keeping a 
footing. When the ruckus seems to be at its 
height The Master signals for a reversal of 
the polarity. 

“The clouds are positive,” he says. “The 
negative condenser is charged to the limit. 
We shall now begin to charge the positive 
condenser, and turn the force on easily, with 
the beam directed due above. All set with 
that panel board?” 

“Aye, aye, sir!” I replies, having been 
drilled into my duties like a cadet. “Give the 
password.” 

Jerry snaps in a flock of switches and con- 
trols, me following his lead like a veteran. 
Slowly, but surely, I passes contact after 
contact on the positive condenser input rheo- 
stat, whilst The Master plays octopus and 
juggles a snag of apparatus across the room. 
After a few minutes he looks up out of the 
skylight. . 

I glances, too, and there’s a faint spot in 
the center of the heavens. 

“Success!” yells Jerry. 
Joe, quickly !” 

I does— 


“Turn it on full, 


* * * % 
“Joe!” wails a voice. “Joe—it’s me— 
Doris! Joe, darling!” 

“Where am _ I?” 
“What—” 

“He’s alive!” she whispers, choking. “Oh, 
Joe! Joe, dearest!” 

I’m lifted upright in bed and thoroughly 
kissed, with most of the gang standing 
about showing signs of great relief, unless 
they’re kidding. 

“Let him lie down again, Doris,’ com- 
mands Doc Maxwell. “The shock was very 
severe; he'll require a day or so of absolute 
rest and quiet.” 

Doc shooes ’em all out, except Doris and 
The Master, the latter not. looking any too 
coppasetty himself. But he volunteers an 
explanation. 

“Next time,” he says, rueful, “we'll get rid 
of that negative before we create a positive.” 

“Whadda ya mean—also, why the ‘next 
time’?” I cracks, weak. 


The Master overlooks my slam. “You see, 
Joe, we had a large negative condenser, 


I moans, _ dopily. 
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The Gieatest } 


Every community set builder and agent needs this book. 
Every live dealer in radio sets, parts, accessories, sup- 
plies, etc., should have a copy of this bargain wholesale 
catalog. You will be amazed at the thousands of money 
saving radio items illustrated and listed in this store- 
house of everything you could possibly need in radio. 


e 

’ 

Radio’s Newest Products 

The book contains all the latest and most popular kits—all 
the famous, nationally known radio parts, accessories and sup- 
plies—the very newest types and designs of table cabinets and 
consoles—everything at prices that mean bigger profits for you. 


New Radio Kits 


We can supply complete kits for any of the popular circuits 
described in the national Radio magazines; such as, The Stro- 
bodyne, Silver-Marshall Laboratory Model Super, Nine-in-Line, 
Tyrman 10, Remler Infradyne, Karas, Aero, and many others. 
In fact our special Radio Kit Book which is combined with our 
Vest Pocket Edition contains the largest selection of radio 
kits offered by any wholesale house in the country. 


_ Silver Marshall AC Parts in Stock 
630A Kit, Retail Price $99.00. 652A Kit, Retail Price, 
$36.50. Liberal discounts to the trade, 


Short Wave Section 


Our catalog contains a section devoted to a showing of the 
highest grade short wave receiving and transmitting apparatus. 
Also the finest electrical appliances for use in the home. 


Large Stocks—24 Hour Service 
1 ' Tie up — a house that carries saree, coms 
! plete stockis—that gives you the ighest 
Dealers quality radio parts—that insures speedy ship- 
Make More ments and 100% satisfactory service. Tie up with 
Mone Shure. Our wholesale vest pocket price list and 
y discount sheet, tegether with the 1928 bargain catalog 
will be sent to you on request. WRITE AT ONCE! 


SHURE RADIO COMPANY 


341-C West Madison Street Chicago, Il. 


WARNING! 


There is still a great deal of misleading advertising appearing in the public press 
on radio. Unscrupulous advertisers take advantage of the fact that a vast majority 
of the public is unversed in the technical side of radio. 

Following the popularity of Battery Eliminators, manufacturers and dealers saw 
the advantage of selling sets complete with power units; then there are the new 
A C tube sets equipped for use with a B-Power Unit and a Transformer for the 
“A” side. 

Many advertisements of the above popular “All-Electric Radio Sets” carry such 
statements as: 


‘‘No Batteries, No Eliminators, 
Your Light Socket Supplies all Power’’ 


Such statements are absolute falsehoods and are unfair to honest advertisers. No 
electric radio set has ever been built or marketed which does not require a so-called 
“B Battery Eliminator,” better termed a “B Current Supply” or “Power Unit.” 
The current as it comes from the light socket is totally unsuited to operate any 
radio set without the use of power units. 

Buy your new electric receiving set and power unit, therefore, from manufacturers 
and dealers who tell the truth. 


This advertisement printed in the interest of fair trade by 
GRIGSBY-GRUNOW-HINDS COMPANY, CHICAGO 


Manufacturers of Majestic Electric Power Units 


GRAYMORE RADIO CORPORATION 


142 Liberty Street, New York, N. Y. 
NEW YORK’S LARGEST WHOLESALE DISTRIBUTORS 
Write fer Discounts and Catalogue No. 327 
1 ks of the following li 
STROBODYNE (‘sitvir-MARSHALL °°’ HAMMARLUND 
THE ABOX “A” ELIMINATOR 


And 170 Other Standard Lines 


KARAS AERO 
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by an accredited advertising agency. 


December Ist. 
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Classified advertising rate twenty-two cents a word for each insertion. 
12 issues. Names and addresses must be included at the above rate. 


No advertisements for less than 10 words accepted. 
Objectionable or misleading advertisements not accepted. 


5¢. 50. cya 54. CY 
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OPPORTUNITY AD-LETS 


Follow these advertisements every month. Reliable advertisers from all over the country offer their most attractive specials in these 
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Ten per cent discount for 6 issues, 20 per cent discount for 


Advertisements for the February issue must reach us not later than 


7: CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION 


EXPERIMENTER PUBLISHING CO., INC., 230 Fifth Avenue, New York, N. Y. 
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Cash should accompany all classified advertisements unless placed 
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Agents Wanted 


Help Wanted (continued) 


Big Money and fast sales. 
initials for his auto. You charge $1.50; make $1.35. Ten 
orders daily easy. Write for particulars and free samples, 
American Monogram Co., Dept. 133, East Orange, N. J. 


Every owner buys gold 


Guaranteed Genuine Gold Leaf Letters anyone can put on 
store windows. Large profits, enormous demand. Free 
samples. Metallic Letter Co., 422 N. Clark, Chicago. 


Sell subscriptions to magazines known the world over. 
Steady monthly income with absolutely no investment re- 
quired. Hundreds of selling arguments every month. Start 
now. Full information sent free, no obligation. Agency 
Division, Experimenter Publishing Co., 230 Fifth Avenue, 
New York. 


“‘Superkeen! Amazing New Patented Magnetic Blade 
Sharpener! Sharpens all razor blades instantly, magically, 
by powerful magnetic force! New! Absolutely different! 
Sensational Demonstration! Whirlwind seller! Write for 
Pocket Sample!’’ SuperKeen, Dept. B-14, Salisbury. N. C. 


Earn $10 daily silvering mirrors, plating, refinishing 
metalware, chandeliers, headlights, bedsteads. Outfits fur- 
nished. Bolanger Decie Laboratories, 225 Varick St., 
New York. 


Agents—90c an hour earned advertising and distributing 


samples to consumer. Write quick for territory and 
particulars. American Products Company, 9373 Mon- 
mouth, Cincinnati, —_. 

Attn 


Make your receiver do all the manufacturer claims it can! 
The answer is a practical, proven fact—Scott’s Single Pole 
Tuned Radio Antenna—no trick—description FREE. Scott, 
<f9 First St., New Orleans, La. 


Business Opportunities 


Inventions Commercialized. Patented or Unpatented, 
Write Adam Fisher Mfg. Co., 278 Enright, St. Louis, Mo. 


67 Ways to Increase Income. 96-page book ‘‘Spare- 
time Money Handbook’”’ contains 67 practical and complete 
plans to operate sparetime business. For everyone who 
wants more money. Price only 50c. Consrad Company, 
Inc., 230 Fifth Avenue, New York, 


Chemistry 


Tune in on the atom. 
fit with wave length scale. 
Co., Madison, Ind. 


Grating type spectroscopic out- 
$10.00. Scientific Specialties 


Learn Chemistry at Home. Dr. T. O’Conor Sloane, 
noted educator and scientific authority, will teach you. Our 
home study correspondence course fits you to take a position 
as chemist. See our full page ad on page 675 of this 
issue. Chemical Institute of New York, 16 E. 30th 
Street, New York City 


“ ' perernuntas 


Cc cenadimaiianie Cc ourses 


Used correspondence school courses sold on repurchase 
basis. Also rented and exchanged, Money-back guarantee. 
Catalog free. (Courses bought). Lee Mountain, Pisgah, 
Alabama. 
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Educational 


Radio Operating and Mechanics Courses—home study 
or class instruction. Hundreds of successful students. 
Established 1910. Booklet free. West Side Y MC A 


Become a Landscape Architect. Uncrowded profession; 
wonderful opportunity for moneymaking. Easily mastered 
by mail. Earn while you learn. Write today for book. 
American Landscape School, 11 Newark, N. Y. 


Kit bargain. 10 essential radio tools $2 postpaid. 
Wingra Tool Co., Box 626, Madison, Wis. 


- Men, get Forest Ranger job; $125-200 month and home 
furnished; permanent, hunt, fish, trap. For details, write 
Norton, 260 Temple Court, Denver, Colo. 


Instruction 


Learn Chemistry at Home. Dr. T. O’Conor Sloane, 
noted educator and scientific authority, will teach you. 
Our home study correspondence course fits you to take a 
position as chemist. See our full page ad on page 675 
of this issue. Chemical Institute of New York, 16 E. 30th 
Street, New York C ity. 


Invention for Sale 


Invention for sale. Patents pending. Unique Novel 
Trinity Control for Radio. A three independent one 
unitary tuner. James Lyons, 511 Fifth Avenue, New York, 
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Miscellaneous 


Inventions Commercialized. Patented or Unpatented. 
Write Adam Fisher Mfg. Co., 278 Enright, St. Louis, Mo. 


Transformers for A. C. tubes, $3.50. 
100H—125 MA Heavy Duty $5.75, 
Transformers $3.50. Write for lists. 
Co., Orange, N. J. 


80H chokes $2.25. 
550-V Raytheon 
Radio Parts Sales 


Lowest prices on parts, kits and sets. Write for list. 
Rissi Radio, 4827 Springle Ave., Detroit, Mich. 


E. C. A. 2 Ampere Chargers $10.50, B Eliminators— 
4 taps, 60 mills capacity, SILENT, $11.95. Tricklers 
$7.50, New-Principle, guaranteed, catalog. Electro- 
Chemical Company of America, Indianapolis. 


Press and public concede it to be the best ever pro- 
duced. ‘Radio Theory and Operating,’’ by Mary Tex- 
anna Loomis, member Institute of Radio Engineers, Lec- 
turer on radio, Loomis Radio College. Thorough text 
and reference book; 886 pages, 700 illustrations. Price 
$3.50, postage paid. Used by Radio Schools, Technical 
Colleges, Universities, Dept. of Commerce, Gov’t Schools 
and Engineers. At bookdealers, or sent on receipt check 
or money order. Loomis Publishing Company, Dept. 
405-9th St., Washington, D. C, 


Save Money at Home. You can build many home neces- 
sities yourself, such as furniture, kitchen utensils, decorative 
material, etc., thus saving many dollars. All construc- 
tional information on hundreds of things given in 116-page 
book ‘‘How to Make It.’’ Price 50c. Experimenter Pub- 
lishing Co., Inc., 230 Fifth Avenue, New York. 


Forms to Cast Lead Soldiers, Indians, Marines, Trap- 
pers, Animals, 151 kinds. Send 10c for illustrated Cata- 
logue. H. C. Schiercke, 1034 72nd St., Brooklyn, N. Y. 


100 Genuine Indian arrowheads from Arkansas $4.00 
postpaid. H. Daniel, Lamar, Ark. 


Old Money Wanted 


$2 to $500 each paid for hundreds of Old or Odd Coins. 
Keep all old money, it may be very valuable. Send 10c for 
New Illustrated Coin Value Book, 4x6. Guaranteed prices. 
Get posted. We pay Cash, Clarke Coin Company, 14 Street, 
LeRoy, N. Y. 


Patent Attorneys 


Patents—Send for form ‘‘Evidence of Conception’ to be 
signed and witnessed. Form, fee schedule, information free. 
Lancaster and Allwine, Registered Patent Attorneys in 
aay States and Canada, 269 Ouray Bldg., Washington, 


Patents. Send drawing or model of your invention for 
examination and instructions. Advice and booklet free. 
Highest references. Best results. Promptness assured. 
Watson E, Coleman, Patent Lawyer, 724 9th Street, N.W., 
Washington, D. C. 


Inventors—Should write for our Guide Book, ‘“‘How to 
Obtain a Patent’? and Record of Invention Blank, sent 
free. Send model or sketch of inventions for our Inspec- 
tion and Instructions Free. Radio, Electrical, Chemical, 
Mechanical and Trademark Experts. (Terms Reasonable. 
Victor J. Evans & Co., 922 Ninth, Washington, D. > 


Patent Sense—Valuable book free. See Lacey’s ad page 
Lacey & Lacey, 631 F. St., Washington, D. C. 


705. 
Established 1869. 


Patents secured. Easy terms. Inventors Service Bureau, 


Radio Institute, 319 West 57th Street, New York City. Box 1648, Washington. 
For Inventors Patents 
Inventions Commercialized. Patented or Unpatented. Inventions Commercialized. Patented or unpatented. 


Write Adam Fisher Mfg. Co., 278 Enright, St. Louis, Mo. 


rite Adam Fisher Mfg. Co., 278 Enright, St. Louis, Mo. 


1 am in touch with hundreds of moneyed men and manu- 
facturers who wish to buy good inventions. Hartley, 38 
Court St., Bangor, Maine. 


Help Wanted 


Earn $25 weekly, spare time, writing for newspapers, 
magazines. Experience unnecessary. Details FREE. Press 
Syndicate, 973, St. Louis, Mo. 


Detectives Needed Everywhere. 
necessary. Particulars = 
System, 2190 Broadway, N. 


Travel. Experience un- 
. Write, American Detective 


Government Forest Rangers, Chauffeur-Carriers, Patrol 
Guards, Mail Clerks, Special Agents (Investigators) needed 
often, $125-$250 month. ‘‘How to Qualify” mailed Free. 
Write, Ozment, 251, St. Louis, Mo. 


National Publisher, needs agents, boys and shops to 
help sell great national magazines. No investment re- 
quired, Big profits, sparetime work very successful. 
Write Agency Division, Experimenter Pub. Co., Inc., 230 
Fifth Avenue, New York. 


Patents for Sale 


For sale—Copyright 896,851, New Game, 
266, Fostoria, Ohio. 


Address Box 


Postage Stamps 


Stamp Collectors—Phillips Monthly Bulletin (illustrated) 
offers over 2,000 special bargains, sets, packets, single 
stamps, ete., each issue, Free. Phillips, Box 1012, 
Hartford, Conn. 


Printing Outfits and Supplies 


circulars, paper, ete. 


Print your own cards, stationery, 
Complete outfits $8.85; Job Presses $11, $29; Rotary $149. 
Print for others, big profit. All easy, rules sent. 
for catalog presses, type, paper, etc. Keisey Company, F-13, 
Meriden, Conn. 


200 Letterheads and 100 envelopes, $1.00, postpaid. 
Oberman Company, Box 1268, Chicago. 


Radio Equipment 


Write. 


Direct Factory Sale. Wholesale prices. Tremendous 
savings. Selling direct to you. Here are some of ow 
many items: 30 Henry Choke, 100 M.A. $2.19; 10 
Henry Choke, 400 M.A. $5.48. Power Transformers for 
all kinds of eliminators and for all types of A.C. tubes 
at special low prices. EVERY ITEM FULLY GUAR- 
ANTEED. Promptly shipped, upon receipt of order. Send 
for free illustrated catalog today. Todd Electric Co, Inc., 
(Manufacturers) 36 West 20th Street, Dept. G, New 
York City. 


Salesmen Wanted 


Salesman to call on Atwater-Kent dealers. A_ five 
minute demonstration. A sale every time. Good .whole- 
sale proposition. Full or part time. F and H Radio 
Laboratories, Fargo, No. Dak. 


Salesmen—Calling on the radio trade to sell ORTHO- 
CONE speakers—nationally famed for their wonderful tonal 
qualities. Low price, liberal discounts to dealers. Big 
commissions. An unusual moneymaking opportunity for 
you. Sample furnished. References required. Write 
immediately to Orthocone Speaker Co., 2728 St. George 
Court, Chicago, Ill. 


Scenery to Rent 


World’s Most Beautiful settings for operas, plays, min- 
strels. Amelia Grain, Philadelphia. 


Song Writers 


Song-Poem writers. Address Monarch, 236 W. 55th 
St., Dept. 122, New York. 


Stamps and Coins 


Post- 
Wineholt Stamp Co., Woodbine, 


100 Different Stamps FREE to Approval Buyers. 
age 3c. Write NOW. 
15, Penna, 


Africa: 25 Different 10c, 
Dayton, Ohio. 


Koehler, 642 Meredith St., 


Telegraphy 


Telegraphy—Both Morse and Wireless taught thoroughly. 
Big salaries. Wonderful opportunities. Expenses low, 
chance to earn part. School established fifty years. Catalog 
free. Dodge’s Institute, Cour St., Valparaiso, Ind. 


Wanted to Buy 


Full Value Paid for Old Gold, Jewelry, Watches, Dia- 
monds, crowns, bridges, dental gold, silver, platinum, gold 
or silver ore; magneto points, old false teeth. Packages re- 
turned if our offer is not satisfactory. United States Smelt- 
ing Works (The Old Reliable), 39 So. State St., Dept, 
16, Chicago, Il. 
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loaded almost to capacity. Putting it sim- 
ply, the Aurora was an immense Leyden 
jar, with the clouds for the opposite pole. W , de 

But there wasn’t quite enough potential to, | rele LO ay 
jump the gap until we began building up the 


ee disseminating the | for your copy of 
‘“SCopper Shielding for Radio’’ 


ene” I says, enervated but interested. 

“Since iikes repel each other, our positive 
exerted a pushing influence on the positive in 
the clouds, which, in seeking an outlet, took 
- the easiest path and came down through the ° 

mast. You were almost killed by the blow. This new book shows how 
and it knocked me unconscious for a while.” e ° 
Pin as to that ‘next time’?” I insists, a | to improve the reception 
it sarcastic. 

és “Not for a while,” replies The Master, of your set. There 1s no 
| sad. “The science suite is a total wreck— | 


everything completely burnt out. For that | 

matter, so are all of the electrical connec- charge. 
tions on the yacht. You may have observed . ' 
‘ the candle there. Copper shielding means 


; He points to the tallow stick gleaming on 


ag lenny ey gazes at it a moment. Then grea ter selectivity and 
sensitivity. 


“But the dingus worked, didn’t it?” 

The Master shakes his head, despaired. 
“T don’t know—it didn’t last long enough to 
prove anything. Besides, while Doctor Max- 


well was on radio duty this morning he re- COPPER wor BRASS 


ceived a report stating that a storm was 
brewing in this locality. For that matter, RESEARCH ASSOCIATION 
barometric pressure indicated it last night. 25 Broadway, New York 


But the Doctor forgot to tell me about the 
message, and I’d not been watching the in- 
struments any too closely. Our position here 
is just where many Atlantic storms origi- 
nate. For all that I know, we merely 
struck the inception of a tropical hurricane.” 


‘ UV 204A 
Doris speaks, very low. “Is that West 7 | he 1} —— 
Indies cruise still on, Jerry?” 
_ He nods, trying to smile. “After a vaca- A . ; ; 
tion T’ll work better, anyway,” he declares, aw 
anal 


ARAAAAS 
AA 


aA 


~ bam AAAAAAA 


Pi) 


I 
. 


making the best of it. = 
I blows at the candle, and it flickers out. ly 8S 
“Lead, Kindly Light,” I says sweetly, and 
dozes off to sleep. 
(Copyright, 1927, by Robert Francis Smith) 
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STATEMENT OF THE OWNERSHIP, MANAGEMENT, 


ao axuainas ar Guan ox once ee HIS Crystal Oscillator in this diagram is a 
rR iia anit y _ ye UX112, controlled by a 320 meter crystal 
.. eas a ished monthly at New York, N. Y., for 80 meter operation, or a 160 meter 


crystal for 40 meter operation. Assuming a 
320 meter the first UX112 oscillates at 320 
meters: The second UX112 at 160 meters. It 


| State of New York. 
| County of New York, ss. 


Before me, a Notary Public, in and for the State and : ‘ 
county ae. personally sepented Hugo Soman, who, also amplifies at this wave-length. The third 
raving been duly sworn according to law, deposes and says . 
that he is the Editor of Radio News, and that the follow- UX112 oscillates at 80 meters. The UX210 acts 
ing is, to A best of his knowledge and beieet a true as an amplifier This last tube also acts as a 
statement of the ownership, management, etc., of the afore- . ° * 
| said publication for the date shown in the above caption, driver for the 204A, which is tuned to the 
} required by the Act of August 24. 1912, embodied in wave-length of the UX210. The piate supply 
| section 411, Postal Laws and Regulations, to wit: comes from an “ESCO” Item No. 26 
1. That > ae poe addresses of the publisher, editor, - E CTRIC P Cl LT re Pp 
managing editor, and business manager are: { E NY 
| —o. The pr, b+ rong Mil anc. eg SPE A ry OM A 
Fifth Avenue, New York, N. Y. Editor, Hugo Gernshack, ESCO 
230 ~— — New = Ne gga shee Mark Trade 
| none. usiness Manager, Chas. E. Rosenfelt, 23 rifth 
‘Avenue, New York, N. Y. 211 South Street Stamford, Conn., U. S. A. 
2. That the owners are: Manufacturers of Motors, Generators, Motor-Generators 
The Experimenter Publishing Co., Inc., Hugo Gernsback, Dynamotor vert i n r Purposes 
Sidney Gernsback, R. W. DeMott, H. W. Secor, Dr. T. iinsiaaaiiaais and Rotary Con — for Radio ” d Othe P P 


O’Conor Sloane, I. S. Manheimer—all of 250 Fifth 
Avenue, New York, N. Y.; Mrs. Catherine Major, 545 West 
158th Street, New York, N. Y.; M. M. Finucan, 720 Cass 
Street, Chicago, Ill.; L. F. McClure, 720 Cass Street, 
Chicago, Ill. 

3. That the known bondholders, mortgagees, and other 
security holders owning or holding 1 per cent or more of 
total amount of bonds, mortgages, or other securities are: 
None. 
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—- BINDING 
All kinds—Small 
The most accurate made and 
prices reasonable. We carry a 
complete line of gears in stock 
for immediate shipment. Can 


4. That the two paragraphs next above, giving the names also quote on special gears of 
of the owners, stockholders, and security holders, if any, all kinds. Send us your inquiries. SPECIAL CIRCUIT 1 
contain not only the list of stockholders and security holders Write for Catalogue 40 PACKAGES Cc 


Chicago Stock Gear Works 
105 South Jefferson St., Chicago 


as they appear upon the books of the company but also, in 
eases where the stockholder or security holder appears upon 
the books of the company as trustee or in any other 
fiduciary relation, the name of the person or corporation for 
whom such trustee is acting, is given; also that the said ee ee care 


two paragraphs contain statements embracing afflant’s full 


knowledge and belief as to the circumstances and conditions 
under which stockholders and security holders who do_ not 
‘ appear upon the books of the company as trustees, hold 
stock and securities in a capacity other than that of a bona 
fide owner; and this affiant has no reason to believe that 
any other person, association, or corporation has any interest 


direct or indirect in the said stock, bonds, or other securi- 
ties than as so stated by him. n: goniainanoiaan AUDIO TRANSFORMERS 
. GERNSBACK. i 
3to lratio . « « $10.00 BIG NEW 1928 CATA- 
Sworn to and subscribed before me this 29th day of For more realistic base notes with- LOG—4,000 ITEMS. 


out sacrificing the highest tones. ; : M. Set builders, agents. 


SANGAMO ELECTRIC COMPANY aS Write for free copy. 
Springfield, Illinois 


September, 1927. 
JOSEPH H. KRAUS. 


(My commission expires March 30, 1929.) 


[Seal.] 


at a Price You Don't Mind Paying 


The NEW 
Cloverleaf 
Automatic 
iid A’ & sd. Sele 
Control 
A new and ab- 
solutely de- 
pendable auto- 


““B” Eliminator, trickle charger and “‘A"’ 
battery in the switch on the set. Easily 
attached in a few minutes. Only $2.75 
from your dealer, or order direct, using 
coupon in lower right corner of this page. 


Subantenna 


Takes STATIC-FREE Radio 
Waves Out of the Ground 


When the air is so loaded with static that distant 
reception is impossible with an “‘up-in-the-air’’ 
aerial, you can get loud, clear reception from 
your favorite far-away station, by picking it up 
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Only $20—but it does everything that other 180 volt 
eliminators costing twice as much will do. In addition, 
it offers you positive assurance of a lifetime of depend- 
able service. This new, advanced type unit will operate 
any set. 5-8-10 tubes, it makes no difference. Supplies 
constant voltages of 22-45-90-1385 and 180 volts for a 
power tube, from fixed output taps. No adjustments— 
no exposed binding posts. 

The Cloverleaf Lifetime “B”’ is, in all truth, the “B”’ 
Eliminator sensation of theseason. Think of it! $20 now 
buys areal, long lived, high voltage, high current-output, 
heavy duty “B” backed by 2yearguaranteeof satisfaction. 

Obtain a Cloverleaf Lifetime “‘B” from your dealer— 
or, if your dealer cannot supply you, use the right hand 
coupon from this page to take advantage of the special 
introductory free tube offer we are now making. 


CLOVERLEAF MANUFACTURING CO. 


2712-N Canal Street - - - = CHICAGO, ILLINOIS 


Genuine Q. R. S. 85 Mil. 


Tube FREE 


If you live in a town where we 
have no dealer, fill in and mail 
the coupon from the bottom of 
this column. We will send you 
the Cloverleaf Lifetime ‘‘B”’ 
Eliminator, express prepaid, 
and include a genuine $4.50 
Q.R.S.85 Milliamperetubefree. 


When the Cloverleaf “B’’ arrives, 
connect it to your set. Put it to every 
test you can think of. Make it drivea 
power tube. Then decide whether or 
not you think a better “B”’ eliminator 
can be built. If you are not satisfied, 
return the Cloverleaf ‘‘B” and we will 
immediately refund your money. 


And if you do decide, despite the 
low price, that the Cloverleaf is the 
best “‘B’”’ that any amount of money 
can buy—remember—it’s backed by 
a two-year guarantee. Fill in and mail 
the coupon NOW. 


i~~-~' FREE TUBE COUPON ---™ 
| CLOVERLEAF MFG. CO. 


-———-DEALERS: MAIL THIS----: 
! CLOVERLEAF MFG. CO. (With your letterhead) ! 
2712-N Canal Street, Chicago, Illinois 
Send me your dealer s proposition on: 
| |] Cloverleaf Lifetime *‘B’’ Eliminator 
[| Gloverleaf Automatic** A’’ &**B’’ Control 
{ (J SUBANTENNA 
i 


| Address 


"BoETIMINATOR 


1 Check how you want Cloverleaf **B’’ shipped 
0 L enclose $1 deposit, for which send me one Cloverleaf 

Lifetime ‘‘B’’ Eliminator and free Q.R.S. il. tube, I 
| agree to pay expressman $19.00 plus smail express charges. 
1 1) Lenctose $20, for which ship me one Cloverleaf *‘B’’ 
| Eliminator and free tube, express charges prepaid. 

{] Lenclose $2.75, for which send me, postage prepaid, 
one Cloverleaf ‘Automatic ‘A’’ and ‘'B’” Control. 


| 
i 
1 
| 
() Send me full particulars of SUBANTENNA. { 
1 
1 
t 
t 
J 


I 
{ 2712-N Canal Street, Chicago, Tllinois 1 
j 
1 


> 
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Retail List 


TRADE MARK REGISTERED Completely 


Assembled 


America’s big, old, reliable Ra- Canada to Mexico, 
dioCorporation* (8th successful loud and clear—with the mage 
year) guarantees in its big, nificent cathedral tone quality 
powerful, latest6,7and8tube of costliest sets, Don’t cone 
Miraco sets “the finest, most fuse Miraco’s with cheap, 
enjoyable performance obtain- “squawky” radios. Miraco’s 
able in fiigh grade radios.” have finest parts, latest ap- 
Unless 30 days’ use in your proved shielding, metal chassis, 
homefullysatisfiesyouaMiraco etc.—as used in many $200 sets, 


is unbeatable at rice for 2 
beautiful, clear cathedral tone, | Deal Direct 
——. selectivity, power- with Big Factory 


istance reception, easy 


A{IRACO 


‘Users Say: 


Reports from users grgywbere 
leave little for us to add. These are 
only a few of the many in our files 
and which we receive daily. Send 
coupon for plenty of additional proof 
and testim: nearby users. 


MIRACO “Powerplus 
—bothin§and7tubemod 


re) tion, etc.—don’t buy it! Your Miraco reaches you com- vemagnificently beautiful, 
— = Your verdict final. Save or pletely assembled, rigidly test- om t Jt 4 ality, Turn 
@ $450.00 set and it can’t even come make lots of money on sets and ed, full teed. EB: to — it oe 
near your set for clearness and vol- * Bo . * y guaran 5: asy itra-se! multi- 
f ipment—write for testimony connect and operate. 30 days’ 4 
stations on the Unitune and althou h oO one | users and Amazing trial free a " teeif ““Dower- 
RecPweek | had FI Los Angele on Special Factory Offer. ee ‘Latest 


two nights in succeasion on a 30-ft. ‘i = buy: You take no risk, you 
FRANK Miraco’s work equally fine insure satisfaction, you enjoy 
on “AC” electric house rock-bottom money-sav- 
current or with batteries. ing prices by dealing direct 
Take your choice. Many thou- with one of radio’s oldest, most 
sands of Miraco users—who _ successful builders of fine sets. 
bought after thorough com- 8&thsuccessful year in theradio 
gonliome~aniey programsCoast manufacturing business. 

the other without the least interfer- f USER-AGENTS! Make big howing Miraco 


ence. — Woe. BROBACK, San to friends. Get Our Speciat W 


[Electrify Any Radio 

MIDWEST NO-BATTERY 

LUAaC ocket 
\ 


1 
Francisco, Calif MIDWEST RADIO CORPORATION, Cincinnatis O. 
E \ 
“iifraco ia the most wonderful radi a Sas \BEAUTIFULLY ILLUSTRATED CATALOG 


I have ever seen. 1 


its 


ence with many popular es i AND AMAZING 
Ehomaguete but in tone aoa gio ¥ SPECIAL OFFER 
ar superior to all. For sensitiveness \ 

ban one a Bale, beater cs ’ ATRIAL Ss 


HAS POWER TO SPARE AW 7 nearby 

**Well Pleased’’ with Miraco woul a A . 

be putting it mildly, Haven’t hear ; 

an ng to equal it regardless o 

P ice. With temporary. aerial tun 

in WEAF then WIOD Florida felt @ 

Ds i dy rd gee one 
loca’ rr 


4 OS Es 


@ “MIDWEST RADIO CORPORATION 
Pioneer Builders of Sets 


, 404-G Miraco Building, Cincinnati, Ohio. AN ORDER 


Without obligation, send free catalog, AMAZING SPECIAL OFFER, testimony of 
aaaiey Sita users. (J User DO Agent Dealer . 


a 
Another Big Bargain! Famous pow- 
erful big Miraco Super 6, 1928 model— ff] jwamp 
ultra selective! Thousands find it out- 
ses performs, sety ofr erec rally 

ays’ Tria 
"Guaranteed. | ADDRESS 


he_ wa 
Ly Pork 


HE modern battleship, typifying power, is 
a true symbol of the engineering genius, the 
mechanical and electrical precision embodied in 


Ceco Tubes. 
Judge these triumphant Ceco Tubes by RESULTS achieved 


in your own set—Buy them by the name Ceco, choosing in 
consultation with your radio dealer the general or special 
purpose tubes best suited to your set. 


You may justly expect more of Ceco Tubes and you’ll GET 
more. 


Steadier Performance—Longer Life. 


FOR UNDISTORTED POWER IN YOUR SET USE 


CeCo Type “E” (120) CeCo Type “F” (112) CeCo Type “J-71” (171) 


A power amplifier tube for A power amplifier tube for Out-put tube will handle the largest 
the last stage of audio fre- the last stage of audio fre- loud speaker at full volume. At 
quency. For use with dry quency. For use with stor- ninety volts it will handle twelve 
cells. age battery, or A. C. times the undistorted volume of the 
ee | PY: Volts... 565-500 5. meer a type. , 
Fil. Amp......... .125 a | ac — Fite e eee t tence ee * 
ras, 2 Voc rn verevneevseeeeeee eo 
Plate Volts 90-180. Plate Volts 99-180. Plate Volts 90-180. 
UX Base—Long Prongs. UX Base—Long Prongs. UX Base—Long Prongs. 
List Price $2.50 List Price $4.50 List Price $4.50 


There’s a CeCo Tube 
for Every Radio Need 


General Purpose Tubes 
Special Purpose Tubes 


Power Tubes, Filament Type Rectifiers, ° 
Gas Filled Rectifiers and A. C. Tubes 


Ask your Dealer for 
Complete Data Sheet 


C. E. MFG. CO., Inc. 
PROVIDENCE, R. I. 


Largest plant in the World devoted exclusively to 
making of Radio Tubes. 


